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After all is said and done, the whole matter 


of a concrete pile foundation can be reduced 






to one simple question, namely: 






“Are Raymond Concrete Piles the most eco- 






nomical, and at the same time depe@dable?" 






The answer is just as simple: “Yes”. 






No mental reservations; no tricky argu- 






ments; no hair splitting. A Raymond esti- 






mate, backed by 40 years of experience, is 






based on using the most economical shell to 






fit YOUR conditions, placed by experienced 






workers using specialized equipment under 





the supervision of a veteran organization. 
And the Raymond Method of placing, in- 
specting, filling and leaving the steel shells 


in the ground ensures perfect results. 


RAYMOND CONCRETE PILE CO. 


140 CEDAR ST., NEW YORK, N. Y. 
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Among Our Writers 
4 —_ 

MorGAN has devoted a lifetime to edu 
work and to flood control engineering 
private practice and government service 
t outstanding contributions to the pro 
nd to the nation in recent years have been 

president of Antioch College and as 
n of TVA 

W. DUNHAM was on the staff of R. P. 1., 
, mater, from 1920 to 1923. Then fol 
yur years with Bethlehem Steel Co., and 





in 1 he joined the staff of the Port of New 
York Authority He is the author of a new book, 
The snd Practice of Reinforced Concrete 

C. H. Purcewt for the past 11 years has been state 
highw engineer for the California Division of 


Highways and chief! engineer for the San Fran- 
ikland Bay Bridge Previous experience 


1SCO 
loch work with the Gugenheim Corporation 
in South America, service as bridge engineer for 
the Oregon State Highway Department, and 
District Engineer for the U.S. Bureau of Public 
Road 
w. H. PeTersen has been with the Division of 
Architecture, State of California, for 13 years. 
The Division’s work is largely on institutional 


uildings such as prisons, hospitals, and schools 
Mr. Petersen's earlier experience was in design 
snd construction of office and mill buildings, 
hicghways, dams, harbor structures, and hydro 
plants : 
Wairam R. YounG is a registered civil engineer 
and has worked on railroad construction and 
hichway design for the past 18 years with the 
LC R.R. Company and the Tennessee Highway 
Department. He is the author of several papers 
on highway design 
iurrep R. Gouze, a graduate of the University 
of Pennsylvania, with previous subway construc- 
tion and railroad experience entered the Bureau 
of Reclamation in 1933 as assistant engineer in 
the Denver office. Transferred to their Wash- 
ington, D.C., office in 1935, he has been supervis- 
ing the work of the CCC camps on reclamation 
projects since 1936. 

P. Patmer has been secretary-treasurer of 
Senior and Palmer, Inc., since 1929. Prior to 
that he was for 7 years secretary of Arthur Mc- 
Mullen Co. His earlier work was largely with 
rapid transit construction in New York City, 
and he served as captain in the Transportation 
Corps during the World War. He is a past- 
president of the Associated General Contractors 
f America 

H W. RicwarRpson (University of Colorado, '23) 
has been with Engineering News-Record since 
1928, specializing in heavy construction and con- 
tracting relations. To keep up with what is 
going on, he periodically visits practically all 
mportant construction projects in the country 
Prior to 1928 he was with the Bates and Rogers 
Construction Co., Chicago, as superintendent 

W. H. Rayner has taught at his alma mater, the 
University of Illinois, since 1911. For some years 
he has been in charge of surveying instruction 
In professional practice he has engaged in railroad 
and municipal engineering and has had charge of 
governmental topographic and hydrographic 
surveys. He is joint author of Surveying with 
Davis and Foote, and author of Elementary 

urve ying 

4. Hotmgurst (Rochester University and 
M.1.T.) was employed on construction of the 
New York State Barge Canal 1906-1908 
Subsequently he has been associated continuously 
with the N.Y. State Department of Health 
Following reorganization of the Division of 
Sanitary Engineering in 1921 he was made di- 
rector of the Division of Sanitation 
R. Cox (School of Hygiene and Public Health 
Johns Hopkins University) was employed 

y the Maryland State Department of Health 
lor six years; then by the International Health 
Board of the Rockefeller Foundation for one year 
then as chief chemist and bacteriologist of the 
Bureau of Water, Reading, Pa., for two years 
Subsequently he has been affiliated with the 
New York State Department of Health 

WittamM P. CreaGer (R.P.I., 01) has been in 
onsulting practice for 10 years on various types 
t hydraulic structures. Major previous en- 
gagements include 16 years with the J. G. 

White Engineering Corporation (part of the 

me as chief engineer of hydraulic structures) 
and eight years as vice-president and chief 
engineer, Northern New York Utilities and as- 


sociate 
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th FEATURE OF COMPLETE ° 
AN EFFICIENT, LOW-COST FREEDOM FROM 
a wtiesmman  TUBERCULATION 









ASBESTOS-CEMENT 


in composition, Trans- 
ite cannot rust or tuber 
culate. Its smooth in- 
terior surface assures 
unusually high delivery 
capacity...lower pump 
ing costs. Hundreds of 
American municipalities find it gives efficient, economi- jenath® 
cal water transportation with practically no maintenance. ‘ 





UBERCULATION can never cause loss of 
jeans capacity on Transite Pipe lines. 
Made of asbestos and cement . . . 100°, non 
metallic . Transite will not react with any type 
of water to form tubercles. As a result, this form 
of internal corrosion cannot reduce its initial high 
flow coefficient of C-140 pumping costs remain 
permanently low 

But that’s just one of Transite’s many money 
saving advantages. Its light weight, long lengths 
and simple assembly sizably reduce installation 
expense. Tight joints prevent costly water losses 
Being inorganic, Transite is highly resistant to all Oo Mit ed: sa. coe 
forms of soil corrosion completely immune to 
electrolysis. Maintenance is practically zero. 

Careful consideration of these facts will show 
why you provide better water service and save 
money by specifying J-M Transite Pipe. For full 
details, send for Transite Water Pipe brochure 


LOW MAINTENANCE is 
another important feature of 
Transite’s asbestos-cement com 
position. Being inorganic and 
non-metallic, it offers exceptional 


soll 


TR 11-A. And if you’re interested in reducing 
sewage-disposal costs, get Transite Sewer Pipe resistance to all forms of 
brochure TR 21-A. Just write Johns-Manville, Corrosion . . . CARROT rust oF Hm 

22 East 40th Street, New York City, N. Y —— 


MJohns-Manville TRANSITE PIPE "23" 
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Engineer's 


OR several decades there has been an uninterrupted 
and constantly accelerated increase in the extent 
and variety of the functions of governments. This 
has been true of all civilized countries. We may slow 
wn that process of expansion, in the hope that it may 
not get completely out of hand, but the probability of 
greatly turning back the clock is very remote. 

Problems of Government.~The value of any public pro- 
gram is profoundly affected by the quality of its adminis- 
tration. Given good administration, many extensions 
{ public functions represent definite advances in the art 
{ living, whereas with incompetent or corrupt adminis- 
tration those same extensions of government may have 
harmful or even disastrous consequences. Ability to 
arry through, in an economical and competent technical 
manner, a complicated process that has great practical 
venefits, is a characteristic of a civilized people. 

With the continuing expansion of government in the 
tumber, size, and complexity of its undertakings, it be- 
omes practically impossible for the average citizen to 


4 know what is going on. The democratic process is put 
‘ a severe test. The public as a whole cannot follow the 
: intricacies of government. If political manipulators are 
; i control of such a situation, the chance for the public 
'o get a clear concept of the issues is not good. To a 
large degree the public is compelled to hand over the 
— dministration of a great public project to one or to a 
4 | lew men, and to trust them with it. If there is a desire 
of | nthe part of these administrators to exploit a situation 
n- | lot personal or political ends, the public is at a great 
<0 isadvan tage, and may scarcely be able to protect it- 
soil ‘el against a substantial miscarriage of good govern- 
rot ent 
——s Administering Expanding Public Agencies.~The same 


llemma of administering growing government functions 
meets us on every hand. Consider the great and ever- 
mcreasiniy spread of public agencies. They are concerned 
with public works, with control and supervision of trade, 
‘aisportation, communications, banking and finance, 


6} 


Share in Democracy 


By Artuur E. Morcan 


MemMBER AMERICAN Society or Civit ENGINEERS 
YELLOw Sprinocs, Ouro 


unemployment, old-age security, labor conditions, food 
inspection, the management of agriculture, and many 
other issues. In most of them one or a few officials exer 
cise great power. Here and there the spotlight of public 
attention for a time may be focused on the administra- 
tion of one of these agencies, and there may be some 
degree of public control and discipline. Yet in a complex 
situation a clever administrator can make the situation 
appear so favorable or so complex that public correc- 
tion may largely be avoided or nullified. In a short 
time the public’s attention will pass to other matters, 
and the administrator will be again largely without super- 
vision. 

These are some of the disabilities of present-day large- 
scale democratic government. Autocratic governments 
have similar and even greater troubles, though they may 
not be so exposed to public view. 


Discretion Conflicts with Valor.~While these difficul- 
ties are easily visible in democratic government, they are 
present, also, in private industry, for large-scale industry 
has reached the dimensions of government. The prob- 
lem is not primarily of public versus private administra- 
tion, but of a complex technical society, both public 
and private. The average man in the ranks of a great 
organization has little to say as to policy. When he sees 
miscarriages of good administration, the conclusion he is 
apt to reach is that such is the world he lives in, and that 
since he must make a living for himself and his family he 
had better accept things as they are, and obey orders. 

As has been said numberless times, the engineer has 
largely been the cause of this complexity. Yet, in the 
administration of the resulting agencies he seldom is in 
a position of authority. If administrative power changes 
hands, and if policy changes in character, what can the 
engineer do? Quite commonly he assumes that a man 
must live and eat, that it is not in his power to make 
policy, and that the safest and wisest course is to keep 
quiet and obey orders. Can the engineer act otherwise ? 
I believe he can. There are many cases where his judg- 
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ment should be controlling. Are there any ways by which 
this possibility can become a reality? I believe there 
are. 

Primary Loyalty to Society.~First, the engineer should 
see himself, not just as a technical specialist, but also as 
a citizen and as a policy-determining member of the 
community. Whether he works for the public or for 
private industry, he should do more than echo the views 
of his employer. He should not be a “yes’’ man or a 
shadow of those on whom he relies for a living. One con- 
ception of the engineer is similar to that of the Swiss 
mercenary soldier of the last century, who, when he 
hired himself out to a prince, asked no questions, fought 
hard and skillfully, and was dependable. But he was 
ot a citizen, one of the policy makers of the govern- 
ment. He got his wages for fighting for his master, not 
for having opinions. 

How to distinguish between loyalty and subservience 
often is a very difficult problem, but that distinction is 
essential to democratic society. A man must have a 
scale of loyalties, his greater loyalty being to those prin- 
ciples and policies that are the foundation of civilized 
society. 

Independence in Social Thinking.~It is not only in 
public work that the engineer is under pressure to reflect 
the views of his employer. I believe it may be a valid 
criticism of engineers as of professional men in general 
that from a spirit of loyalty they tend sometimes un- 
critically to adopt the views of their employers, rather 
than to develop their own social philosophies in a re- 
sponsible, independent, and objective manner. 

Before the engineer can be a substantial force in a 
democracy he must have a mind of his own. He must 
have worked for and achieved a social philosophy which 
is not just a reflection of that of his last employer. Until 
that independence of outlook is achieved, he is not yet 
in fact a part of democratic government, and cannot ex- 
pect to be a large factor in policy-making decisions. He 
may pass judgment on the technical feasibility of a proj- 
ect, but whether or not it is in the public interest will 
be considered none of his business. 

Moral Servitude.~Given development of self-respect- 
ing judgment and social philosophy, there is another 
step engineers can take to make themselves a part of the 
democratic process. The individual engineer, whether 
his employer is the government or a private company, 
is in a very vulnerable position. His professional 
standards require integrity of judgment, and such integ- 
rity by and large has been characteristic of his profession. 
But the days of the independent practicing engineer are 
largely past. He now works for an employer, and he 
takes orders. 

What protection has he when those orders contravene 
his professional standards or his sense of public duty? 
He can resign. But more and more he is approaching 
the condition where he has only one possible employer. 
Che individual engineer tends to be, not a free agent, but 
a technical implement of other men’s purposes. Under 
these conditions, how can the engineer maintain his posi- 
tion as a citizen of a democracy, as a man of self-respect- 
ing and independent judgment? 

United to Resist Regimentation.~1 believe he must 
maintain that position in part by professional associa- 


tion. Similarly, in other callings, such as ace nting 
and administration, the united action of profe $10nal 
groups to sustain professional standards in the pybj; 
interest may give vitality to the democratic process 
The engineering profession as a whole, or at least jg. 
principal segments, must set up over-all professing) 
standards, and then back up these standards with th, 
whole force of the profession, so that the engineer who jc 
called upon to sacrifice his carefully developed profes 
sional standards may have a powerful supporting force 
at his back. If and when that is done, democracy, bot) 
political and economic, can become a reality to the engi- 
neer. Until that is done, democracy, so far as his per 
sonal career is concerned, is only a dream. 

For engineering associations to be a democratic fore 
in the public interest, they must be more than the sym. 
ming up of the selfish interests of their members, and 
more than the reflections of the views of their severa| 
employers. There must be matured social philosophy 
and purpose. Otherwise an engineering organizatio 
may be only a more powerful means of regimenting th 
members along the lines of the policy which their em 
ployers happen to be following, whether such employers 
are public governments or private industries. 

Our modern technical development has quite out 
grown the instrumentalities for giving expression t 
democratic government. The lone individual is largely 
helpless. The usual political machine is organized on a 
rather low plane. Private industrial organization can 
be ruthless in pursuit of survival and of successful opera- 
tion. In some way the voice of considered and competent 
judgment from many points of view must be heard i: 
policy-making councils. The orderly formation of pro 
fessional standards and policies, and effective union in 
applying those where the public interest is involved, may 
be one very important way to make democracy work. 


Public Interest Supreme.~Pressure groups, as they ar 
called, are bound to exist, because groups of men with 
like interests are not going to give up the advantage oi 
collective action. In organizations of professional men 
we have the chance that professional standards and poli 
cies may transcend personal interest, and may be in thie 
public interest. But that transcending of personal inter 
est must be real, and the engineers’ organization must see 
the general public interest as superior to the immediate 
interest of the individual engineer or of his employer, or 
of the economic or government group his employer rep 
resents. Otherwise more effective group action )) 
engineers will but create another pressure group. Whe 
Edward Filene inspired the creation of the U. S. Chamber 
of Commerce he believed it would be an agency for rais- 
ing the standards of business. When, in his opinion, !t 
became an agency to promote the special, unsublimated 
interests of a class, he was muck. disappointed. 

The way of democracy, or of any government, at best 
will be very difficult during the coming years. The eng 
neer has an important part to play in an expanding 
government and an expanding society. But it is no! 
an easy part. If the engineer should take such steps 
as these, it might turn out that he had supplied an 1™ 
portant key which could be used by other classes °' 
professions in developing methods for making democrac’ 
more effective. 
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sp The Summit Avenue Bridge 
fore. Special Requirements Lead to Unusual Design for Structure Over Approach to Lincoln Tunnel 
sum 
i. By CLrarence W. DunHAM 
evera! MemMBER American Society or Civit ENGINEERS 
soph Civir Encrneer, Tue Port or New York Autuority, New York, N.Y. j 
Zatio ° ° 
ng th VERCOMING unusual diffi- HE increasing use of cellular con- cut. These were two-span rein- 
ae culties is one of the things struction makes this article, with its forced-concrete rigid frames with 
. that make an engineer’s life emphasis on important details of sucha _ clear spans 35 ft 10 in. long, solid 
_ interesting. Thesolutionofa prob- design, especially timely. Though the barrels, spandrels about 5 ft deep 
lem that was at least unusual is ex- bridge described here was developed to faced with sawn granite, abutments 
out emplified by the development of the meet certain rather unusual conditions, faced with granite ashlar masonry, 
on t design of the Summit Avenue the discussion of details that needed and 2-ft concrete parapets topped by 
argely Bridge, a part of the New Jersey particular attention ‘is of quite general heavy pipe railings. Several tenta- 
lona \pproach to the Lincoln Tunnel. applicability. Mr. Dunham adds in- tive designs were made in an at- 
n cal Strictly speaking, this structure is terest and values to his paper by discuss- tempt to meet all the conditions 
ypera in overpass instead of a bridge, but ing not only the finally adopted design previously stated. A brief descrip- 
peter the latter term is used for conveni- but also some of the earlier proposals and tion of the studies will show the 
at: ence. It is a two-span cellular, re- the reasons for their rejection. progress of the ideas of the designers. 
it inforced-concrete, continuous struc- The first plan considered was the 
» PF ture. Although it appears to be a rigid frame, its ac- use of six steel deck girders having a single clear span of 
v yall tion is not that of the conventional bridge of that type. about 125ft. The bottom flanges were curved in order to 
, ma fhe main tunnel approach consists of two 3-lane road- produce an arched effect; the deck was a concrete slab 
rk ways with a 5-ft separation and a solid wall between that cantilevered over the outer girders; the parapets 
— them However, as shown in the photograph on this were concrete; and the abutments were masonry faced. 
al page, Summit Avenue crosses the open cut near the The girders were of such depth that the sewer could be 
r point where two side ramps join the main roadways. carried on a rack just above the bottom flanges of the 
~ Because of this, the minimum clear distance required two central girders. However, this plan involved diffi- 
on cross the approach is about 125 ft. The cut is about culties with the sewer at the abutments because of ex- 
1 poli }) ft deep, most of it in rock. pansion and contraction; leakage due to vibration or any 
in the [here were various utilities in Summit Avenue, but other cause would be objectionable, if not hazardous; 
inter the most serious difficulty was caused by a 3-ft circular and any work of maintenance or replacement of the 
ist set brick sewer whose invert was approximately 12 ft below sewer in the future would cause interference with traffic 
odiat the surface of the street. The ex- 
ae pense of rerouting this sewer was 
on prohibitive; and an inverted si- 
‘ by phon passing under the main ap- 
Whe proach to the tunnel was not ac- 
. ceptable to the local authorities- 
umber and properly so. Therefore, the 
hows design of the bridge had to pro- 
on, it vide for the permanent mainte- 
nated nance of the sewer across the open 
cut. At the same time, the 
t best smaller utilities, and possible fu- 
engi ture additions to them, had to be 
din accommodated; and motor traffic 
“yar and trolley service had to be main- 
a tained, although the latter was 
“a actually converted to the track- | 
n im less tr lley type. | 
es Ar tecturally, it was desir- 
aes able to have the bridge harmonize APPARENTLY A RiGip-FRAME BripGe, THis OveRPASS ACTUALLY | 


with adjacent crossings over the FUNCTIONS AS A ConTINUOUS BEAM 
639 
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- - ~ - | horizontal slab that brac s the 
f -# ;, Metal Railing whole structure. This ¢ ck jc 
to Concrete, ~—10 ~ low enough to accommo ‘ate g 
—— A eexe 7h concrete Roadway Pavement | {pr shallow fill under the aye 
om |. " rma ment, in order to perm t re 
= as ky 4p ry --< placement of the pavemy nt jt 
yi EF | 3 PRE self, but mainly to provi 
gnter to iron Sewer Granite Rubbie| ft space for existing and fuytyy, 

| e Ashlar Masonry utilities. 

‘a 2 | Roltert S| LJ 2 om FE: Harmony with the archite, 
 comeananiitentante| ‘ _——- - tural features of adjacent 
_1y——>r-—_ ++ a + bridges was secured as follows 
5; * 4} Cut Granite i > lhe l. By cantilevering thy, 
ros || UL UL : ge tet deck, the appearance of ex 
Ao | HT | | cessive depth of the support 
s ; Dae ~~ | i++ ing structure was avoided 
poo Lh | cut Granite Ltt (The ratio of the span to th 
rr | iz depth of the main ribs does 
re ; I Lo i { not differ greatly from corre 
{ lowell ~~ ; aa sponding ratios in the other 

Gutter Line a structures spanning the cut 
Fic. 1. Cross Section or Summit AVENUE Bripc! 2. The sawn granite facing 


ilong the main tunnel approach roadways. Furthermore, 
a bare steel structure did not harmonize with the 
concrete construction used for all other crossings, and 
when the excavation for, and the construction of, heavy 
ibutments was included, the cost of the complete bridge 
was far more than was desirable. 

Che second plan called for a two-span, reinforced 


such 


concrete, rigid frame of solid-barrel type. The main 
structure was located just below the sewer; a light con- 
crete superstructure was supported on this frame. 
Short ‘Roman aqueduct” arches, straight beams and 


columns, and many other combinations were proposed 
for this superstructure, but none of them looked sensible, 
ind all were too costly. 

Che third scheme proposed the use of a two-span, 
reinforced-concrete rigid frame placed at a high level, 
supporting Summit Avenue only, with the sewer car- 
ried through holes in the frame and on hangers sus- 
pended from it. This resulted in frames whose legs were 
far too long in comparison with the span; the earth 
pressures on the legs were altogether too large; and 
furthermore, the appearance of the sewer hanging below 
the deck was most unpleasing. This plan was quickly 
ibandoned 

Che fourth suggestion was to use two-span steel girders 
with concrete encasement to imitate a reinforced-con 
crete structure. There were six girders, the two central 
ones being deep enough to form a cell in which the sewer 
was enclosed. The other girders were shallow, so as to 
avoid the appearance of excessive depth of construction. 
This design was unduly expensive, but it led to the 
thought: “‘Why not be honest and make the structure 
out of concrete?’ Therefore, plans for a cellular struc 
ture were started 


PRINCIPAL FEATURES OF THE ADOPTED DESIGN 


A cross section of the bridge as finally built is given in 
Fig. 1. It is composed of three separate, continuous, 
box-sections or cells of reinforced concrete carried on a 
central pier and two legs. The middle cell supports and 
completely conceals the sewer, which is a 3-ft cast-iron 
pipe; and the other two cells are so designed as to provide 
for the installation of additional sewers if required. The 
sewer can be repaired or replaced by working inside the 
cell, proceeding from bath open ends; and all annoyance 
from leakage is removed. The main deck is located at 
the tops of the hollow sections and forms a continuous 


on the outside ribs matches 
that on the spandrels of the other bridges. In this case. 
the facing was erected (and held by anchors) after th: 
structure was carrying most of its dead load because ther: 
was the possibility that the stresses in the frame due t 
dead load would crack the stones, but the live load, being 
relatively small, would not cause dangerous deformations 

3. The height of the parapet was changed from th 
“standard’’ 2 ft to 14 in., and the bottom of the cant; 
levered portion was sloped, in order to decrease the ap 
parent depth of the fascia and to accentuate that of th 
main ribs. The pipe railing was changed from two rails 
to three. 

t. The abutments, which are shown clearly in Fig 
were made similar to those of the other bridges. The 
width of the central pier was increased from the standard 
2 ft to 3 ft so that its appearance would be in keeping 
with the increased weight and size of the bridge. Cut 
granite facing was used on the ends of the pier and th 
legs for the width of the cantilevered portions, making 
the concrete legs appear to end at the edges of the outer 
cells. 


STRUCTURE ACTUALLY A CONTINUOUS BEAM 


Actually the structure is not a true rigid frame but 
continuous beam. Figure 2 is a partial longitudinal 
section through the central cell. It shows that the mbs 
are “restrained’’ at the pier, and the legs are fixed at 
their bases and hinged at the bottoms of the cells. This 
queer arrangement is an attempt to minimize the bend 





CONSTRUCTING THE CENTERING FOR THE First ( 
Note the Keyways in Pier and Leg; Also the Temporary 


for the 36-In. Sewer 
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tilevered beams, too great a stiff- 
section would fail by buckling. 
(herefore, they were made 21 in. 


satisfactory results for this case. 


the concrete. 
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esses in the legs due to tem- 
If the 
ere fixed at the top, the de- 
tions would cause severe 
itrations of stress in them 
bottoms of the cells owing 
fact that the forces which 
the thin, flat legs to flex are 
d over a relatively small 

Furthermore, any angular 
tion of the structure would 


ise these stresses consider- oti 
However, if the legs are t, 
or restrained—at the bot- { 


ind hinged at the top, the 
insures freedom from bend- 
it the junction with the 


f | 


usmuch as the legs are col- 
mns fixed at one end but sub- 
cted to bending as vertical can- 


ess would cause excessive flex- 
ral stresses, and too thin a 


ick, a size which seems to give 


Details of the hinges are 
wn in Fig. 3. The inter- 
cking steel plates are used to provide a strong keyway, 
centralize the loads, to spread the reaction over a 
nsiderable area of concrete, and to avoid the possibiiity 
i spalling due to excessive pressure along the edges of 
Welded anchors hold the plates to the 
nerete, and */,-in. round dowels hold the upper plates 
position during the placing of the concrete. Cork 
ard '/, in. thick is used in the joint outside of the 4-in. 
earing strip, thus definitely separating the adjacent 
tions of concrete. 


THE FUNCTION OF THE “‘HOOD”’ 


Figure 2 also shows the “‘hood’’—a concrete slab or 
f with one side resting upon a small retaining wall 
ng the edge of the rock and the other side supported 





mn < 





LooKING Down Into A CELL FoRM 
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upon bronze expansion plates on 
a seat along the top of the end 
of the main structure. This 
hood is fixed in position, extends 
clear across the structure, ties 
together the narrow wing walls 
which appear to be abutments, 
and forms a hollow space back of 
the legs and beyond the ends of 
the cells. This feature is desir- 
able in order to avoid lateral pres- 
sures—both active and passive 

upon the legs, and to insure 
their freedom of action as flexible 
supports. The sewer is carried 
through this construction to 
manholes by means of packed 
expansion joints. 

In the design of the main struc- 
ture, each cell was assumed to 
support its share of the total 
loads; that is, the central cell 
carries the load above itself and 
half of that between it and the 
outer cells, while these last carry 
allthe remainder. Figures | and 
4 show that the 12-in. slabs be- 
tween the cells were poured after 
the box sections were completed. 
On this account they were not 
counted as part of the main members because of weakness 
in resisting longitudinal shear along the construction 
joints. Whatever resistance they offer will stiffen the 
structure. Therefore the central cell is assumed to be a 
rectangular box-section, and the outer ones, similar 
sections with a cantilevered wing on one side. The 
parapet, above the construction joint, is not considered 
as a part of the main member because it was poured 
later and is cut into five pieces by flashed, waterproofed 
expansion joints. 

The transformed-section method was used in the 
analysis of the cells. The exact conditions in such deep 
members are problematical because of possible tension 
in the concrete, but this method of analysis is conserva- 
tive. Actually, the tensile stresses in the steel are critical 
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Fic. 2. PartraL LONGITUDINAL SECTION THROUGH CENTRAL CELI 
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except near the pier where, as shown in Fig. 2, the thick- 
ness of the floor of the cells is increased to reduce the 
The main reinforcement of the 
outer cells near the pier—the region of maximum nega- 
tive bending moments—-is shown in the right-hand part 
of Fig. 4, and the reinforcement for positive moments 
near the center of the spans is shown in the left-hand 
part. 


compressive stresses. 


LONGITUDINAL SHEAR AND DIAGONAL TENSION 


rhe principal difficulty connected with the develop- 
ment of the main reinforcement was the transfer of the 
longitudinal shear across the construction joints between 
the bottom slabs and the ribs of the cells. These joints 
were ‘‘saw-toothed”’ by hand and were also reinforced 
by two 6-in. reinforcing trusses that crossed the joints, 
as pictured in Fig. 4. Such points are likely to be critical 
ones in cellular structures. 

Provision for diagonal tension in such construction is 
also serious because of the relatively narrow but deep 
ribs. Bending of the longitudinal rods to resist these 
stresses seemed to be impractical and only partially effec- 
tive, and reliance upon the strength of the plain con- 
crete to resist part of the shear seemed to be dangerous. 
Therefore */,-in. round vertical U-shaped stirrups were 
used throughout the ribs, their maximum spacing being 
determined by neglecting the concrete entirely and using 
a permissible unit stress 
of 25,000 Ib per sq in. 
in the stirrups. 

The work in the field 
did not prove to be par- 
{ ticularly difficult but it 
u had to be planned and 
A —p-h~ Pe executed carefully. The 
three cells were designed 
so that they could be 





- | } poured, and the forms 

‘ y P= * struck, separately. To 

; , ' do this without danger- 
L__§_s 


ously wracking the pier 
and the legs as a result 
of the deformations 
caused by the dead loads, keyways were left open along 
the centers of the spaces between the cells. These are 
visible in the accompanying photograph showing the cen- 
tering for the first cell under construction. In this way, 
each cell and its supports constitute an independent 
frame. The details of one of these keys in the legs are 
shown in Fig. 5. When all three units were completed, 
these keys were filled and the 12-in. slabs between the 
cells were poured. 


Fic. 3. Detar or Hina! 


IMPORTANT DETAILS IN CELLULAR CONSTRUCTION 


Cellular construction such as this contains many 
important details, which the inexperienced designer 
must be very careful not to overlook. Using Fig. 4 for 
reference, the following details of the design should be 
noted: 

|. Cross ribs or diaphragms are used to brace the 
individual cells. The sewer (and provision for future 
ones) permitted the use of shallow beams only. 

2. The cantilevered construction is “backed up” by 
the cross ribs to prevent sidewise bending of the outer 
wall. 

3. Fillets are used in order to strengthen the corners, 
especially at the floor, where there must be sufficient 
concrete to embed the reinforcement that is used to pre- 
vent cracks due to attempted continuity and to act as 
suspenders to support the weight of the floor. 
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4. The main longitudinal reinforcement in the bot. 
tom is kept near the main ribs because the intraciog jg 
curved. Otherwise the radial component of the tengioy 
in this reinforcement might bend the floor slab and per. 
haps cause it to fail because of the tendency of these rods 
to straighten out. Since the top slab in this bridge jg 
straight, heavy rods are permitted in it, as shown in the 
right-hand side of Fig. 4. 

5. The stirrups are embedded in the top and bottom 
slabs. When the intrados is curved, as iu this bridge, the 
stirrups must be designed—and specially spaced—with 
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Fic. 4. ARRANGEMENT OF REINFORCEMENT 


Section to Left of Center Line Is Taken near Middle of Arc! 
Span; Section to Right of Center Line Is near Central Pier 


due consideration for the radial component of the tension 
in the main bars. 

6. Great care was used in planning the layout of all 
reinforcement to make sure that the rods would not form 
a screen that would prevent placing of the concrete, or 
cause honeycombing when it was poured. 

7. The 12-in. slab at the left of Fig. 4 rests upon a 
sloping joint in order to have adequate support. (Smal! 
recessed or projecting keys are likely to be dangerous. 

8. Special care was taken to see that the pressures 
due to the reactions were not excessive. In this case, 
pilasters inside of the cells and solid walls between the 
cells are used to help distribute the loads. 

9. Membrane waterproofing with a mortar protectio1 
is used to make sure that leakage will not endanger the 
appearance of the structure. 

The Summit Avenue Bridge was built by the Port o! 
New York Authority. It was designed by the writer 
and his assistants in the Engineering Department under 
the supervision of O. H. Ammann, director of engineering: 
J. C. Evans, chief engineer; Ralph Smillie, engineer 0! 
design; and Aymar Embury, II, architect. Construction 
was under the supervi- 
sion of Col. C. S. Gleim, * 

° . Spent Ok Sy, 
engineer of construction; ; 
and the contract was ex- 
ecuted by James Mit- 
chell, Inc. All the indi- 
viduals mentioned are 
members of the Society. 
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Presidio Approach to Golden Gate Bridge 


Highway Project in San Francisco Includes Five Viaducts and Large Cut-and-Cover Tunnel 
By C. H. Purcetr 


AssociaTE MemMBEeR AMERICAN Society or Civit ENGINEERS 
State Hicuway ENGINEER, CALIFORNIA Division or Hicuways, SACRAMENTO, CALIF. 


\. the Presidio Approach to the 
Golden Gate Bridge, we have an 


N addition to solving the ordinary 
complications of highway readjust- a PWA grant of $800,000 which, 


In August 1938, the state accepted 


example of a highway readjust- ment problems in large cities, engineers supplemented by state gasoline tax 


ment project made necessary by a 


designing the Presidio Approach to the funds, made financing possible. 


decided shift in the centers of Golden Gate Bridge had to take into Preliminary estimates set the cost 
sravity of traffic origin and destina- account the special requirements of of the completed approach at 
tion concentrations. In addition to military authorities regarding right of $1,789,100, but savings of nearly 
furnishing additional access to the way and types of structure. One inter- $330,000 have been made in bids on 


bridge, the new approach fulfils a 


esting feature made necessary by these four units placed under contract to 


sorely felt need for a crosstown special requirements was a 1,300-ft date, and it is now estimated that 
arterial highway between the cut-and-cover tunnel carrying the road- the project can be completed for 
Marina and Park Presidio districts way beneath a section of the Presidio about $1,500,000. 


of San Francisco. It will be an used for military maneuvers. Design 


Principal features of the approach 


aid in diverting traffic from over- and construction of this $1,500, 000 proj- are shown in Fig. 1. The roadway 
crowded streets within the city, and ect are here described by Mr. Purcell. fromthe southerly end of the project 


addition will direct through 
traffic toward a different route to the south of San 
Francisco, thus relieving overcrowded trunk highways 
in that direction. 

Early in 1935, when the Golden Gate Bridge was still 
under construction, negotiations were started to obtain 
a permit for constructing an approach across the Presidio, 
the military reservation on the north edge of the city, 
idjoining the Golden Gate. The parties in interest were 
the Golden Gate Bridge and Highway District, con- 
structors of the bridge; the U. S. War Department and 
\rmy authorities; the City and County of San Francisco; 
iid the State of California, Division of Highways. In 
the spring of 1937, matters were simplified by an agree- 
ment that all negotiations with the War Department 
would be made solely by the California Division of 
Highways; and in July 1938, the Division obtained per- 
mission from military authorities for construction of the 
approach through the Presidio if certain requirements 
were met. 


MILITARY REQUIREMENTS LIMIT RIGHT OF WAY 


the approach must be a freeway within the reserva- 
ton boundaries, with no access except at termini. 
Right of way is limited to exterior faces of retaining 
walls, outer railing of viaducts, toe of slope in cuts, and 
top of embankment in fills—though in spite of these 
restrictions, the Division of Highways is required to 
plant and permanently maintain all slopes. Jurisdiction 
ver all ground beneath viaducts and over a section of 
roadway in tunnel is retained by the Army. None of 
these restrictions will, however, interfere with traffic in 


PRESIDIO OF SAN FRANCISCO 


to the first viaduct, a distance of 
1,500 ft, will have two 24-ft lanes, separated by a center 
dividing strip 6 ft wide. From this point to the radial 
point of the traffic-distributing ramps, the roadway, in- 
cluding tunnel and viaducts, will have two 22-ft lanes, 
separated by a center parting strip 18 in. wide. Except 
through the tunnel and across viaducts, shoulders 9 ft 6 
in. wide will be provided. Distribution and segregation 
of traffic to and from the new highway and the Marina 
approach to the Golden Gate Bridge will be handled by 
two ‘‘on” and two “off” ramps, all of two-lane roadways 
with a width of 24 ft between curbs. 

Three viaducts and a tunnel comprise nearly one-half 
mile of the total 1.44 miles of the main approach. The 
total length of the distribution ramps is 0.66 mile. Two 
viaducts, a highway underpass, and two pedestrian under- 
passes are necessary portions of the ramps. 

The design of the series of bridges in general follows 
the idea that the Bridge Department of the California 
Division of Highways has been developing for the past 
few years. It is marked by simplicity, graceful lines, and 
studied proportions, and above all economy in the use of 
materials. The artistic concept is that of a continuous 
ribbon of concrete carrying through the continuity of the 
highway. To gain this effect, the supports are esthetically 
minimized. In plan area they are, of course, no larger 







Fic. 1. PRINCIPAL } 
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PRESIDIO APPROACH = ‘ 






643 


\ 9, No. 11 Civit ENGINEERING for November 1939 645 














than need be, and 
in addition are set 
back from the 
plane of the outer- 
most girder. The 
plane of the rail 
and of this girder 
closely coincide, 
and projections, 
setbacks, over- 
hangs, and corbels 
are reduced or 
eliminated. 

The bridge rail 
is of steel, a soft 
gray-green in 
color, harmonizing 
with the lawns on 
the reservation. 
Steel rail was 
chosen because it 
affords greater 
visibility and 
makes possible the 
added touch of 
color. The _ rail 
ilso shows the result of streamline design, projections 
ind offsets being reduced to a minimum. 

In the architecture of the tunnel portal and wings, 
there is mtuch of the same treatment as in the bridges, 
resulting in harmony and unification of all the structures. 

Economic comparisons between structure and _ fills 
were not\a factor in determining structure lengths, as 
these were fixed by requirements of the military authori- 
ties. 

lhe major feature of the main approach is the 1,300-ft 
tunnel required to carry the roadway beneath a section 
of the Presidio that is used for a golf course and for 
military maneuvers. The material through which the 
tunnel passes is largely alluvial sand, and the maximum 
overburden above the extrados crown is 30 ft. Open 
cut-and-cover construction was specified by the Division 
of Highways for reasons of economy and safety during 





ERECTING TRUSSES FOR TUNNE! 
INTRADOS FORM 


construction. 

As shown in Fig. 2, the shape chosen for the tunnel 
lining was a semicircular intrados of 24-ft 10'/s-in. radius 
joining vertical walls 6 ft above the roadway. The loads 
used in the design of the arch were those due to the weight 
of the column of earth directly over the tunnel—a verti- 
cal load of 120 Ib per cu ft and a horizontal load of 36 Ib 
per sq ft per ft of height. 

\llowable unit stresses used were 1,000 Ib per sq in. 
for compression in concrete, and 18,000 Ib per sq in. for 
tension in steel. Maximum footing pressures are 10 tons 
per sq ft. 

Ventilation of the tunnel was given considerable 
thought because the length of 1,300 ft is close to the 
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limit beyond which forced draft is desirable, if not ah 
solutely necessary. From studies of other tunnels it was 
concluded that the need for forced ventilation depends 
upon the following conditions: (1) physical conditions 
that is, length, size of section, and grade of tunnel: (0 
anticipated density and speed of traffic; (3) contro! ang 
regulation of traffic; (4) natural differentials in tem. 
perature and barometric pressures between the openings 
of the tunnel; and (5) length of freeway highway 
both sides of the tunnel. 

Considering each of these points, it was decided that 
forced draft would not be necessary. However, the mo 
toring public is showing an increasingly unfavorable r 
action toward obnoxious gases in tunnels and tubes, r 
gardless of the fact that odorous gases are seldom dan 
gerous. So, in order to be entirely safe, it was decided 
to provide an auxiliary vent, close to the center of th 
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tunnel, which will allow for the installation of ventilati 
machinery in case it is later found desirable. 

The typical section of the viaduct (Fig. 3) shows th 
arrangement of girders and columns used to conform wit! 
the architectural requirements. The girder spans, fo: 
the most part, are approximately 50 ft long and are co: 
tinuous for as many spans as temperature and shrinkag: 
will permit. To provide for movement due to tempera 
ture changes, intermediate expansion hinges were placed 
near the quarter point at intervals of 3 or 4. spans. (Se 
‘Beams with Intermediate Expansion Hinges in Rigid 
Frame Bridges,’’ by D. H. Pletta and Leonard C. Hollis 
ter, Journal of the American Concrete Institute for Januar 
1939.) Though somewhat of an innovation, the use « 
hinges at this location in continuous girders has bee 
adopted by the Bridge Department in several recent! 
structures. 


VIADUCT GIRDERS ON A 3U00-FT RADIUS 


ns 


Design of the ramps presented no particular problem 
except for the complications resulting from the conne 
tions to the Golden Gate Bridge structure, and for th 
sharp curvature of the alinement of one “‘on’’ ramp desig 
nated Viaduct “F.” The plan, elevation, and section 
this structure are shown in Fig. 4. It will be noted that 
the main supporting girders are built to the curvatur: 
of the roadway—that is, on approximately a 50U-I' 
radius. In addition, the structure has a maximum skev 
of 54 deg and a superelevation of | ft 6 in. 

The torsional moment in the girders was compul 
assuming the loading to act with a mean moment arm 
two-thirds the middle ordinate of the arc, which was 
ft for the maximum span of 78 ft. This method 
sufficiently accurate, as the girders were mad 
enough to allow a straight line connecting the tw: 


‘ 


LINING FOR THE CUT-AND-COVER TUNNEL IS BEING 
COMPLETED AT A RATE OF ALMosT 100 Fr PER WEEK 


Civit ENGINEERING for November 1939 Vou. 9, N 


arch The concrete can he di,- 
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) stay within the bounds of the girder. In other 


wor.s, the girder was made as wide as the middle or- 


ion in concrete has not received much attention, 
vailable information on the subject did not cover 
se of the distribution of torsional moment between 
d girder. Lacking experimental verification, the 
ution was arbitrarily made by allotting 20 per cent 
torsional moment to the slab and 80 per cent to the 

Torsional reinforcement was designed by the 
ing formula, developed by Dr. E. Morsch and pub- 
in his book Der E1senbethenbau, in 1922: 


M (b + d) V2 
2f, A, bd 


ch Z is the number of bars around the perimeter 
to resist torsion in any one direction; ./, the tor- 


Z 


2'9" 





= 6' 0" =, 





= — 2'6" Square 





Fic. 3 I'ypricaL VIADUCT SECTION 


| moment; A,, the area of bars; f,, the allowable 
tensile stress; and 6 and d are the dimensions of the 
ctangular beam. 
lo check the torsional reinforcement, the method de- 
eloped by Paul Andersen, Assoc. M. Am. Soc. C.E., was 
ployed. (See his paper, “Design of Reinforced Con- 
rete in Torsion,’’ TRANSACTIONS, Am. Soc. C.E., Vol. 
03, 1938.) This method takes into account the shear- 
stress due to vertical loading and torsional moments, 


“ 


which for loaded beams usually requires more reinforce- 


ent than the method used in design. The agreement, 
lowever, was Close enough to be acceptable, considering 


the conservative assumptions made for torsional moment 


listribution between the slab and beam. 
CONSTRUCTION PROGRESS TO DATE 


lhe various phases of construction have been divided 
units, each a separate contract, as follows: 


NAMB OP % Com- Estimatep 
[yrs or Con- STARTED PLETE ComMPLE- 
Work TRACTOR WorkK Oct. 1,'39 tion Date 
rading, drainage Macco Con Oct. 3, 78 Dec. 1939 
and tunnel struction 1938 
Co 
viaducts, A, Union Pav March 26, 70 Dec. 1939 
and C; total ing Co 1939 
ngth, 1,288 ft 
hway underpass M.J.Lynch June 26, 55 Dec. 1939 
pedestrian un 1939 
rpasses G and 
f, viaduct E 
luct F, length Union Pav May 1, 42 Nov. 1939 
S ft ing Co 1939 
g and lighting Not yet un wate 0 Mar. 1940 
tire project der contract 
iscaping entire Not yet un 0 April 1940 


ject der contract 


ms are being successfully coordinated by the 
contractors and the work is progressing rapidly 


POURING GIRDERS ON 1,500-F1 


Rapivus Curve, Vrapuct “A”’ 
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and smoothly. A 
number of inter- 
esting features are 
described in the 
following para- 
graphs. 

The excavation 
was done largely 
with wheeled 
scrapers, shovel 
and trucks being 
used only for hauls 
in excess of about 
2,000 ft. For the 
tunnel excavation, 
four 14-cu yd 
scrapers and two 
20-cu yd scrapers 
were used. All 
were powered by 
95-hp crawler- 
tread diesel trac- 
tors, and at times 
two 14-yd scrap 
ers were success 
fully operated in tandem with one tractor. Loading was 
speeded up and maximum loads were ensured by using a 
tractor as pusher at the excavation site. An average of 
3,200 cu yd of material was excavated daily, hauled 
nearly 2,000 ft, and compacted in the highway fills dur 
ing two shifts of 8 hours each. 

With sandy material, sufficient compaction was ob 
tained by saturating the fill in layers and routing equip 
ment over it. Where material containing clay was en 
countered, compaction was obtained by placing in 8-in 
layers, moistening, and rolling with sheepsfoot tampers 
Tests show a relative compaction of 92 to 96 per cent, 
averaging about 93.5 per cent. 

The material taken from the tunnel cut, and later to be 
used as tunnel backfill, was made use of for an interesting 
purpose while stockpiled. About 900 ft from the begin 
ning of the project, the highway skirts the edge of a small 
lake with a mud bottom. The tunnel excavation mate 
rial was piled on the highway fill throughout this section 
as a surcharge to overload the fill and displace the lake 
mud until the fill rested on a firm foundation. This 
method proved very successful; no appreciable subsi 
dence has taken place since the last of the overload was 
placed about six months ago. 

The forms used for the tunnel lining were originally 
built for construction of the multiple-arch Bartlett Dam 
near Phoenix, Ariz. With slight revisions and repairs, 
the contractor was able to adapt them to the tunnel job. 

The framework of the intrados form consists of struc 
tural steel trusses, bolted together in pairs at the crown 
to span the arch from springing line to springing line. Six 
pairs of trusses, to which is welded a '/,-in. skin plate, 





POURING A SECTION OF TUNNEL LINING 
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arch. The concrete can be directeg 
into any one of these chutes. 

Three 28-ft sections of tunnel lining 
are poured each week and an extra « ‘ 
tion on alternate weeks, making a tota] 
of 7 sections, or 196 lin ft of lining, 


“ct | ee Lisi every two weeks. 
; $ VIADUCT CONSTRUCTION PRESENTS 
F ayskac | © FEW DIFFICULTIES 
¥ 4 ~ ‘ eC, 
“= Lengths 45'5 ete se _ 2 
’ “ing Ihe viaducts have presented no yp 
~ af . . - 

x to, . usual problems in construction. False 
CD wey work is entirely of Douglas fir. Thy 

x eo” 4 4 ca On - . 
"7 ‘ le tate el ‘ Qe, computed stresses are about one-third 
, awa = > 4 
y A AA Ve of the allowable, and only very minor 
yi = PLAN y Sr settlements and deflections have been 

> & c > 7 ‘ . , 
s vy al noticed. All forms above the ground 
Y 4 % XC ~~ surface are three-ply plywood backed 
ie _Retenng by l-in. sheathing. The contractor re 
- ~ ° ports that the cost of forming is ver 
1 ae . little more for the curved girders tha; 
Bea ae . for the straight ones. 
— : , i. In finishing the deck, all tools ar 
FIG ‘ VATION "LAN, AND + jl. J] @ . : 

ae rowing operated parallel to the direction of 


CYPICAL SECTION oF VrapuctT’F” 








} | traffic. The final finishing tools ar 
29 | io" +X : 
pote} 24' q+} 2 F ad shaped to leave a permanent residual 
camber in each span, an arbitrar 
, ea a TYPICAL Pi/in f an + of 
make up one form 30 ft long. The forms are SECTION amount of '/s in. for each 10 ft of spa: 
supported on legs which in turn rest on a heavy @ being used. This figure is based upo: 
+4 vr 5 oe one ies made by the Bridge 
studies made by the Bridge Depart 


built-up beam, on which are mounted railroad 
wheels and screw jacks. To move ahead, the 
form is lowered by the jacks until the wheels 
rest upon the rails. A wooden bulkhead is per 
manently attached to each form. When the 
latter is lowered for moving, the reinforcing steel 
and copper water-stop strips slide in slots in the bulkhead. 

lwo complete sets of forms are in use. Pouring was 
started near the midpoint of the tunnel, and each form 
set is progressing toward its respective portal. 


SCHEME FOR POURING TUNNEL ARCH 


Sections of tunnel arch are poured in 28-ft lengths be 
tween construction joints. Each section contains about 
07 cu vd of concrete, and the pouring time averages 6 
hours. Twenty-four hours after the last concrete is 
placed in a section, the extrados forms are removed, the 
intrados forms lowered, and the whole set-up moved 
ahead 

In the 24-hour setting period, the concrete gains a com 
pressive strength of about 550 Ib per sq in., and a flexural 
strength of about 300 Ib per sq in. Experience in other 
tunnels seems to indicate that contraction cracks in tun- 
nel arches rarely occur when the concrete arch is freed 
from the forms at the earliest possible time compatible 
with safety from damage due to overstressing. In a 
cut-and-cover tunnel, there is but little possibility of 
stresses other than those due to the dead weight of the 
arch itself 

lo ensure symmetrical loading and to minimize dis- 
tortion of the forms, concrete is placed in quantities of 4 
cu yd in each side of the arch in rotation up to a height of 
16 ft above the springing line, then in amounts of 2 cu yd 
until the section is completely filled at the crown. Pre- 
mixed concrete is delivered to the tunnel site in transit 
agitator trucks of 4-cu yd capacity. There it is dumped 
into bottom-dump buckets of 2-cu yd capacity, and lifted 
to the arch crown by crane. The buckets dump into a 
t-cu yd hopper straddling the crown at the midpoint of 
the length of asection. Four chutes with elephant-trunk 
lines lead into the arch forms——two to each side of the 


46". 
Square je s—» 


ment during the past 10 years, show 
ing that bridges other than steel trusses 
have a tendency to sag during the first 
few years of use. The reasons for this 
sagging are not definitely known, but 
the results can be offset by building residual camber 
into each span. 

All concrete used on the project has been delivered t 
the site by local ready-mix companies. A mix contain 
ing 6 sacks of cement per cu yd, with a water-cement 
ratio of 0.75 to 0.80, is used for all structures. 

It has been interesting to note the differences in th 
amount of equipment owned by the several contractors 
The grading contractor has a large investment in heavy 
equipment such as tractors, scrapers, power shovels, and 
large trucks. On the other hand, the contractors for the 
structures need practically nothing of their own except 
small tools such as shovels, concrete buggies, vibrators 
and light pick-up trucks. Not even a concrete mixer 
need be owned today by a contractor for a structural jol 
near a metropolitan area. 





SECTION OF TUNNEL LINING AT VENTILATION SHA! 


648 Civit ENGItneEERING for November 1939 Vour9g Noy 


required penetration of 8 blows to the inch was reached. 
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Modern Design Features of a New State 


Office Building in California 


From A Paper RECENTLY PRESENTED BEFORE THE SACRAMENTO SECTION 


By W. H. Perersen 


SrRUCTURAL ENGINEER, Division or ARCHITECTURE, STATE DEPARTMENT OF PusBLic Works, SACRAMENTO, CALIF. 


PPOSITE the State Capitol 

in Sacramento, Calif., 

State Office Building No. 3 
is rapidly nearing completion. 
With a gross floor area of 243,000 
sq ft, it will cost about $1,375,000, 
exclusive of the cost of the property. 
[his is equivalent to $5.66 per sq 
ft—only a little more than half as 
much as some of the more ornate 


INGLED out for discussion here 

are a number of items of special 
interest in connection with the state 
office building now under construction 
at Sacramento, Calif. Lateral load de- 
sign was of great importance, and Mr. 
Petersen describes the methods of analy- 
sts at some length. He also discusses 
briefly the foundation problems and 
various details of structural design, and 
explains the operation of the proposed 


Eighteenth Annual Meeting of the 
Highway Research Board, National 
Research Council, Vol. 18, 1938, 
Part II, pp. 428-430.) From these 
studies the extent and quality of 
each stratum were determined. It 
was found that the underlying ma- 
terials in several of the top strata 
were quite compressible and would 
not support a building of such great 
weight without excessive settle- 





state buildings erected about 16 
years ago. 

rhe structure is 307 ft long, 146 
it deep, and five full stories high, 
with a sixth story over the center 
section. In contrast to other state 
buildings recently built, it is of the 
exposed concrete type—a_ style 
that is coming constantly into more general use because 
of the satisfactory finish obtained, and because of con- 
siderable savings in cost. Exposed concrete saves labor 
and material such as are required in stuccoing in plasters, 
or veneering in brick, terra cotta, and glazed tiles. To 
secure the desired finish, the exterior wall forms were 
built of 5-ply veneer in sheets about 2 ft wide, great care 
being exercised to prevent any bulging or yielding that 
would mar the appearance of the surface. Ornamental 
designs in the walls were formed in the concrete by 
moulds of the required shapes. 

Nearly half of the exterior wall surface consists of 
large windows, and ornamental glass brick is being 
used extensively both for exterior walls and interior 
partitions. 

As will be seen in Fig. 1, the floor plan is given the form 
of a figure eight by two open courts, lying east and west 
of each other, which will carry light down to all floors 
as far as the first. The court floor will be finished in 
quarry tile and will form a roof over the basement area 
directly beneath it. Each court is designed as a garden 
spot, with built-in planting spaces and a small fountain 
in the center. 

Prior to the design of the building, the materials and 
research laboratories of the 
California State Division of 
Highways made extensive 
studies of the underlying 
foundation material. These 
studies were predicated on 
cores being extracted from 
the foundation material to 
great depths without dis- 
turbing or changing the core 
material from its original 
state. To accomplish this 
the Porter method was used 
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a system developed by Catirornia Srate Orrice BumLpInG No. 3, as Ir Wut Appear from winter rains. 
WHEN COMPLETED 


Windows Comprise Nearly Half the Exterior Wall Surface 
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the Division of Highways. 
\ee Proceedings of the 


rigidity of each wall at every floor line was deter- 
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air-conditioning system. 
of note that this structure is being built 
at a cost per square foot of floor space 
about half that of certain earlier and 
more ornate buildings, yet without 
sacrifice of architectural beauty. 
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It is worthy ment. Farther down, deep strata 
of compact sand and gravel were 
encountered. It was concluded 
from this information that concrete 
piles, driven into the lower strata, 
were desirable. 

In Fig. 2 is shown the foundation 
material and the approximate profile of each stratum. 
The piles are also pictured and indicate the depth to 
which they Were driven. Before reaching a penetration 
of 8 blows per inch from a 5,000-lb hammer falling 3 ft 
(as required by the specifications) the piles usually pene- 
trated about 5 ft into stratum No. 13, which consists of 
fine clean gray, and clayey brown, sand. 


OBSERVATIONS MADE ON TEST PILES 


C. H. Kromer, M. Am. Soc. C.E., principal structural 
engineer of the Division of Architecture, directed two 
tests on the foundation studies based on the practical 
results of piles driven at the site. One of these tests 
was made by driving a pile near the west end of the site 
about 5 ft into stratum No. 13, where a rate of penetra- 
tion of 4 blows to the inch was reached. This pile was 
then loaded with 100 tons of sand in increments of 10 
tons each over a period of four days. No settlement 
whatever occurred until 30 tons had been placed. Then 
the top of the pile moved down fractionally while being 
loaded. Not until the total load of 100 tons had been 
placed did the top of the pile continue settling after the 
placing of the load. This stopped, however, after several 
days, at a total final settlement of 0.038 ft—nearly '/, in. 
When the load was re- 
moved, the top of the pile 
rose 0.015 ft owing to the 
elastic distortion of the pile 
and the material into which 
it was driven. 

The second test pile was 
so located that it could be 
used later for supporting 
the building. It was driven 
ria rr in the early spring when the 
™ ground water was high and 
the ground well saturated 
When 
the pile had been driven 5 
ft into stratum No. 13 the 
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required penetration of 8 blows to the inch was reached. 
From a designer's point of view it is interesting to note 
that only | ft more of pile was required to decrease the 
penetration from 4 blows to 8 blows per inch. 


Thus 





RECENT CONSTRUCTION VIEW 


mnsiderable additional insurance against undue settle- 
ment was provided by only a slight increase in cost. 

For the foundations, 988 piles with a total combined 
length of 28,000 ft were required. Most piles are loaded 
to 35 tons, but in the larger clusters 33 tons per pile is the 
maximum. An overload was allowed on piles resisting 
lateral loads at the ends or corners of walls. 

In the lower basement areas, heavy flat slabs 13 in. 
thick were designed to resist the uplift caused by high 
vround water, which in the late spring may rise to within 

ft of the finished grade. Every precaution has been 
tuken to make all basement areas waterproof, since much 
of the space will be used for storing valuable records. 
In addition to using an integral waterproofing admixture 
the concrete, the outer surface of all basement walls 
was painted with two coats of an asphaltic waterproofing 
compound and the entire inner surface of the walls and 
floor slabs below maximum ground water level was 
painted with an iron oxide paint. The construction 
joints in the walls and floors are sealed with copper dams, 
made continuous by brazing at splices and intersections 
Che problem of keeping dry basements that will be lower 
than the ground-water table is a difficult one and re- 
quires great care in design and construction. 

Che framework of the building is of reinforced con 
crete throughout. The floor slabs are 3 in. thick, span 
ning between joists about 3 ft 0 in. on centers (Fig. 3). 
Removable metal forms were used to construct the floor 
system. This type of 
construction has been 


Nearly all beams and columns are placed in corridor 
partitions, thereby keeping a clear space between the 
furred ceiling and joist soffits to provide room for cop. 
cealing piping, conduits, and so forth. Square-tieg 
columns were used up to 20 in. square, and larger oo}. 
umns were spirally wrapped. 


INVESTIGATION OF LATERAL LOAD EFFECTS 


Perhaps the most interesting feature of the design 
work was the lateral load investigation. Though not an 
exceedingly high structure, this building covers a larg 
area and has many vertical resisting elements to carry 
lateral loads down to the foundations. The shape and 
extent of these elements have been mainly determined by 
architectural requirements. Very little symmetry ex 
ists between adjacent walls. Banks of windows in ex 
terior walls form braced bents having narrow, deep 
sections. Though of a harmonious relation, the sim 
plicity of the design of the exterior walls is broken by the 
heavy, massive sections forming the architectural em- 
bellishments around the entries. The interior walls are 
either solid or cut by doors and similar openings, in such 
a manner that they cannot be classified for simple 
methods of analysis. Even their heights and lengths do 
not compare with one another. In general, the vertical 
resisting elements in this structure consist of a combina 
tion of walls that are unlike each other in nearly every 
respect. ; 

The problem of determining the relative stiffnesses and 
the distribution of lateral loads for the various resisting 
elements of a multi-frame structure of this type becomes 
a difficult and arduous task. The pioneering on this 
problem, though advancing each day, is far from com 
pletion and is insufficient in its scope to reduce the labor 
of analysis to a practical and economical basis. 

In accordance with the building code of this depart- 
ment, 6 per cent of the vertical dead load, plus 3.6 per 
cent of the assumed vertical live load, was taken as the 
seismic force to be applied to the structure. The o 
efficient of the vertical load to be used as the seismic 
component of force is based on the type of foundatior 
and material upon which the building rests, as well as th 
height of the building and class of construction to be 
used. 


DETAILS OF METHOD OF ANALYSIS 
In analyzing this building for lateral stresses th 
floors were assumed as rigid diaphragms. The approxi 








used for many years, , 
ind it is very economi 
cal if forms can be rented 
from local stock or re 
used often enough to 




















offset the cost of ship 
ping them from a dis 
tant source This floor 
system is designed for a 
live load of 10UIb persq 
ft, including the weight 
of the partitions, with a 
































maximum joist span of 
27 ~«6ft. Tapered end- 
pans were required at 
many supports to ob- 
tain sufficient concrete 




















to develop the compres- t 
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rigidity of each wall at every floor line was deter- 

d from the combined relative deflections due to shear 

moment, assuming the wall fixed at the respective 

lines. The loads were then distributed to the walls 

oportion to their relative rigidity. Those walls that 

d be considered as frames were analyzed for shear 

moment in their various component parts. In de- 

‘ining the moments in any particular frame, the 

irs were distributed to the various columns at each 

from the relation required to obtain equal de- 

‘ion in each column, from both moment and shear. 

, method reduces the stiffnesses of deep, heavy sec- 

, in comparison to the shallow, light section and 

is to reduce the error in solving frames composed of 

mbers having sectional areas of both extremes. 

rhough this complicates the bending moment analysis of 

frames, it is not difficult if done by certain methods. 

Figure 4 shows the stress diagram for the west exterior 
wall as determined by this system. 

With the moments and shears determined, curves 


were drawn by means of moment areas showing the exact | 


deflection of each frame throughout its height. (See 
Fig. 4 for deflection curves between framed exterior and 
court wall, and solid interior wall.) Slight variations 
were Shown to exist between frames of similar make-up, 
but wide variations were found between framed walls 
and solid walls. This can be readily undertsood from 
the relation between the deflection curves of beams fixed 
at both ends and beams fixed at one end. The slope of 
the beam fixed at one end, or the cantilever beam, in- 
creases as it moves away from the support, while the 
slope of the beam fixed at both ends, though departing 
similarly as it leaves one support, tends to return to its 
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2. Cross SecTrion SHOWING PENETRATION OF PILES 


rigial slope, as it approaches the other support. In 
issuming the walls fixed at the floor lines, we were able 
| establish a simple relation of stiffness between all 
walls, but our assumption did not provide for the ac- 
cumulation of slope changes from floor to floor, resulting 
irom the rotation of the joints or the lack of stiffness at 
the floors. Thin diaphragms offer little resistance to 
turning in the direction of their thicknesses, and solid 
walls are therefore not fixed at the floors and become 
cantilever beams partially fixed at their base. How- 
ever, the assumption is reasonably true for framed walls 
having light vertical members and heavy horizontal ones. 
By referring to the moment diagram of the massive 
olumn at the side entry, Fig. 4, a mental picture may be 
lormed of the effect of heavy vertical members in framed 
walls being held by light horizontal members. In the 
upper stories of this member there are no points of con- 
traflexure and the tendency toward the cantilever beam 
clearly indicated by the change in the diagram as it 
reaches the top. 
Since the deflection curves of the different walls did not 
ide, it was necessary to reload the different walls to 
n a curve of deflection common to all walls in keep- 
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Fic. 3. Typical FRAMING PLAN—HALF OF SECOND FLOOR 


ing with the original assumptions. This was done by 
approximation as determined by a study of the various 
deflection curves, since it would require a great deal of 
time and the development of a number of formulas to 
establish a definite relation between the many walls. 
In checking the work, however, the solid walls and framed 
walls were grouped separately, and charts were drawn for 
deflection-factors from which better relations between 
the groups could be determined, and the distribution 
of the loads could be accomplished more directly. 

To make the walls function together to produce a de- 
flection curve common to all, the diaphragms must be 
absolutely rigid. This of course is not true where the 
diaphragms are thin and narrow, and where the distance 
between the walls is great. Due to flexibility, floor loads 
will be distributed to the walls according to locality 
rather than wall stiffness. Extreme cases of this type 
were considered separately in this building but no special 
analysis was devised to obtain the results used. 

The effect of rotation at each floor, caused by the 
centers of mass and rigidity not coinciding, was of no 
consequence but computations for its effect were never- 
theless included in the analysis. 

Owing to the continuity from joists with long spans 
framing into exterior walls, wall columns had to be de- 
signed for combined direct and bending stresses from two 
directions. Where offsets occurred in the exterior walls, 
special beams were designed to eliminate torsion in the 
horizontal sections, caused by lateral loads. 

Concrete lends itself remarkably well to most prob- 
lems of structural design because it can be molded into 
any desired shape, but because of its monolithic qualities 
it definitely involves a thorough study of continuity and 
the transference of stress throughout the structure. 
Poor construction supervision may defeat any design, no 
matter how thoroughly it is made. A good set of plans, 
well thought out, with plenty of details, lessens this 
hazard. In planning the building here described every 
detail was considered, and where necessary, drawn up 
in such a way that it could be clearly understood. Even 
the location of the beam steel was checked to see that it 
would pass between the vertical steel of spirally wrapped 
columns, and where difficulties arose, details were drawn 




















FORMS IN PLACE FOR THE SECOND-STORY WALLS 


to show how the column steel should be rotated to avoid 
interference. Construction joints were designed and 
detailed for all conditions throughout the structure, 
and after the most favorable locations for them had been 
determined, their positions were shown on the plans. 


HOW THE AIR-CONDITIONING SYSTEM WILL OPERATI 


One of the more important features of present-day 
building design is the air-conditioning system. The air 
in this building will be changed eight to ten times an hour 
in the summer and about half as often in the winter. 
Fresh air will be drawn from ducts originating in louvered 
and screened vents on the roof; and after being con 
ditioned in the plant in the basement, will be discharged 
into the rooms by means of metal ducts concealed in 
furred and sealed spaces over the corridors. In turn, 
foul air withdrawn from the rooms will pass through these 
same sealed spaces but outside of the metal ducts and will 
be exhausted to the atmosphere by large fans operating 
in fan rooms located on the roof 

Fans in the basement will deliver 160,000 cu ft of air 
per minute into the building, while fans on the roof will 
exhaust only 114,000 cu 
it per minute Thus a r 


precooling surface, which con ists 
of eight sets of radiating coi's jp 
contact with the air to be co ed. 
It leaves the precooling surface 
at 77 F and goes to the condensers, 
where it is used to condense thy 
freon gas to a liquid. 

Fresh air at, say, 100 F dry bulb 
and 72 F wet bulb, enters the pre. 
cooling system at the end where 
the well water leaves. (This gives 
a smaller difference between the 
temperatures of the air and the 
water.) Itleaves this unit at about 
68 F dry bulb and 60 F wet bulb, 
and goes thence to the freon ex. 
panding surface, where it is further 
cooled to 63 F dry bulb and 58 F 
wet bulb. 

The freon enters the expand- 
ing surface at 77 F in the form 
of a liquid under a pressure of 
80 Ib per sq in. As it escapes, it expands into a gas and 
its temperature drops to40 F. After passing through the 
expanding surface, it leaves at about 45 F, having 
cooled the air as previously stated. It then goes to the 
compressors and condensers and is stored for re-use 

The system is designed to maintain a room temperature 
of 80 F dry bulb plus 50 per cent relative humidity, with 
outside air at 100 F dry bulb and 72 F wet bulb. Inn 
case will the air in the building be kept more than 20 F be 
low the temperature of the outside air. 

In the winter the precooling surface will be used as a 
warming device, the well water tempering the air before 
it reaches the steam coils. Two low-pressure boilers fur 
nish steam for the coils, radiators, and other heating 
equipment used throughout the building. 

State Office Building No. 3 was designed by the 
Division of Architecture, Department of Public Works, 
State of California, under the direction of George B 
McDougal, the retired chief of the Division. The cost 
of construction is being provided for by certain stat 
agencies, largely from funds that have accumulated 
through the collection of licensing law fees. 








pressure will be built up 
within the building and 
a certain amount of air 








will escape through 
doors and windows, 
thereby preventing un 
conditioned air trom 
entering. 

The air-conditioning 
plant will consist of 
compressors, condens 
ers, precooling and ex 
panding surfaces, a 
deep well of sufficient 
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capacity to furnish 750 i 
gal of water per minute, 
and thenecessary equip- 
ment to circulate the —— on | oe: == * 
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62 F is pumped from 
the well through the 
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protection of its ultimate limits. The expenditure of 





Curves at Left Show Comparative Deflections Between Framed 
and Solid Walls for First Load Distribution 
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The Role of the Master Plan in 
Highway Development 


By WituiaM R. Younc 


AssISTANT ENGINEER OF PLans, TENNESSEE HiGHwAy DeparTMENT, NASHVILLE, TENN. 


construction may be con- 


design at this time is the lack of a for emergency parking. It must 


HE “‘first period”’ of highway RINCIPAL weakness of highway of two lanes for traffic and a lane 
P ghwa) 


sidered to have ended about definite objective, says Mr. Young. Ac- provide for regularly spaced stop 
30, when the original programs cordingly he urges the economic impor- ping points, preferably small parks 
had been completed or advanced tance of detailed ‘‘master plans’ that in which the comfort of the trav- 
a point where all-weather roads will protect existing unrestricted high- eler will be taken care of. Its 
linked practically all sections of the ways and permit their orderly evolution builders are responsible for all 
country. Considering the rapid {fo their ultimate form—which is en- erosion brought about by ditching 
development during that period of visaged as ‘‘a municipal development, or confining of drainage and for 
the motor vehicle, of road surface serving a continuously developed right- any desecration of the landscape. 
t 


vpes, of concrete structures, and of-way.’”’ Specific points that should be 


It is not the purpose of this 


{ paving and grading equipment, considered in such master plans are paper to condemn past highway 


practically all these roads may be listed and discussed in this paper. 


said to have been built under emer- 
gency conditions. Notwithstanding, the work was car- 
ried out in a highly commendable manner and the money 
invested was well spent, the mistakes made being offset 
by the speed with which road service was established. 
loday we are going through what is really a transition 
between the initial period of boom construction and the 
final period of systematically and progressively planned 
highways. We are discovering that the highway grows 
wider; that culverts must be lengthened; that bridges 
must be widened and raised; that 5 ft of additional right- 
of-way costs more than the original complete right-of- 
way; that the engineer, without the protection of set 
standards or objectives, cannot successfully withstand 
the pressure of property owners or local political units; 
that sidewalks should in some way fit into highway 
design; that extensive right-of-way calls for expensive 
maintenance while narrow right-of-way limits expan- 
sion; that roadside development is expensive; that 
earth ditches are not in keeping with a developing high- 
way; that speed design should in some way be incor- 
porated into the highway design. 

Through the current planning surveys information is 
being secured that will eventually be the basis of inter- 
mediate construction designs. However, the ultimate 
project design, which logically should be made previous 
to the intermediate design, should provide for any even- 
tuality, and cannot be made from current traffic counts. 

lhe highway as it stands today is primarily the rail- 
road grade, with rails and ties removed and the ballast 
spread out or mixed with bitumen or cement. This 
design is suitable for railroad purposes—for finely con- 
‘rolled and regulated group movement, privately owned 
ind on private property, subject to public contact only at 
specific points. But the highway we are now building 
is related to railroad design only in that they both provide 
ior moving vehicles. The present-day highway definitely 
approaches the character of an urban development— it is 
subject to individual movement that cannot be com- 
pletely regulated; it is on public property, subject to 
continuous ingress and egress, and to an accelerating and 
suppressing right-of-way development. It must pro- 
vide for future expansion, and at some intermediate stage 
it must necessarily provide for pedestrian traffic. It 
must provide for complete drainage control regardless of 
idjoining development. It must provide for a minimum 


construction but to point out the 
necessity for a revision of methods. 
The day of desperate road requirements is over and 
makeshift engineering practices are obsolete. Whether 
we are prepared for it or not, the final highway sys- 
tem will develop a systematic schedule of develop- 
ment. The engineer cannot be continually demolish- 
ing ‘permanent’ concrete structures for widening, or 
reducing the curvature of the same section of road, 
or otherwise reversing his technical opinions. 

He is finding it increasingly difficult to correct past 
mistakes. He is discovering that the locality which 
gave him a free hand on his first endeavor, now resents 
any change in right-of-way, alinement, grades, or drain 
age, although at the same time it demands a wider and 
more up-to-date road to suit changed conditions. 

The principal weakness of highway design at this time 
is the lack of a definite objective. What are we building? 
How shall we proceed? Where is the stopping point? 


RESTRICTED AND UNRESTRICTED HIGHWAYS 


Highways may be divided into two distinct groups 
the restricted and the unrestricted. The restricted high- 
way is one with a completely controlled right-of-way ; 
ingress and egress is limited to definite points several 
miles apart, and grade separations are provided for any 
intermediate crossings. (A restricted highway naturally 
requires an adjacent unrestricted highway and in general 
traverses congested areas.) The unrestricted highway 
is one with an uncontrolled right-of-way; ingress and 
egress are permitted at any point, and right-of-way de 
velopment is unrestricted. 

It is necessary that the engineer recognize this basic 
division, for it offers the key to the systematic planning 
and technical control so badly needed at this time. In 
the first classification he must include the speedway and 
through highway. He is master of this design and in 
continuous control of the resulting road. In this case 
his problems are purely technical. 

For roads in the second classification, the engineer 
must provide for a continuous process of evolution, which 
may be completed in one year or in one hundred years. 
He must provide for the utility services that must logi- 
cally follow. Once the engineer constructs the first 
stage of this highway he becomes a servant of its de- 
velopment. He can only provide for continuous ex- 
pansion in a systematic manner by the establishment and 
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protection of its ultimate limits. The expenditure of 
funds on either type of highway, and particularly on the 
unrestricted highway, without the guidance of complete 
ultimate plans, is a technical absurdity. 
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Fic. 1 THe ULTIMATE DEVELOPMENT May Be APPROACHED IN 


A VARIETY oF Ways 


The problem confronting the highway engineer today 
is not roadside development, construction of parkways, 
planning surveys, pavements, or other individual incre- 
ments of planning. The real task is to provide ultimate 
detailed plans for adequate protection of existing unre- 
stricted highways and for the construction of new ones. 

From past experience and many specific cases, we 
should now be able to trace the natural evolution and 
development of the unrestricted highway. In its first 
stage of construction—when it is built at a new location 
or to replace an undeveloped road—it assumes the aspect 
of a restricted highway in that the speed of vehicles on 
it is limited only by its design. After construction, the 
highway begins to draw in the adjoining farm dwellings, 
and the towns and villages begin to stretch out along it. 
There is a natural tendency, and an economic advantage, 
for factory and office workers to build their homes along 
such a highway, beyond the limits of the towns. 

Under favorable conditions, in a section rich in natural 
resources, development along the right-of-way acceler- 
ates with time and the value of frontage increases pro- 
portionately. As the cost of frontage approaches the 
value of the highway the development of the highway 
becomes fixed and relocation is a necessity, or an eco- 
nomical alternative. Usually we find congestion limited 
at first to small areas. As the inportance and value of 
these areas grow, we find that they are able not only to 
resist proper expansion of the highway but to block re- 
location. Under such conditions, the engineer has lost 
control of the highway and free design must be aban- 
doned. This condition is prevalent throughout the 
country and is brought about by improper planning. 

It is evident that the unrestricted highway approaches 
the municipal development, serving a continuously de- 
veloped right-of-way, as its ultimate limits. We cannot 
ignore this axiom of highway design. It should be basic 
to all planning. It is further apparent from past ex- 
perience that logical highway planning cannot follow the 
current practice of designing scattered projects at inter- 
mittent intervals, each section being designed to meet 
only current needs. Rather, the first step in highway 
designing should be the preparation of the ultimate or 
master plan. This plan should contemplate a complete 
municipal development, and should establish all perma- 
nent controls, right-of-way, gradients, drainage, building 
lines, slope lines, material pits or sites, and permanetit 
provisions for service utilities. 

Adoption of the master plan will do much to eliminate 
most of the inconsistent phases of highway design. 
Once that plan is completed, the engineer can carry all 
his intermediate contract plans to a logical conclusion in 


a systematic manne. Pole lines, conduits, sewers, 9.4 
other eventual developments necessary to the un 
stricted highway can be placed to permanent line aq 
grade. At any stage of construction the engineer wil! |, 
in a position to inform abutting property owners . 
other interested groups what they may expect. 

Establishment of the master plan does not necessa: 
affect current methods of design or the manner in whic} 
the ultimate design is to be approached. In fact, infini«, 
variations are possible in this approach (Fig. 1). 

The “ultimate cross section” as established in th 
master plan should provide for a continuously congested 
right-of-way. However, we should not go to extremes 
in width. The following suggestions are offered as ex 
amples and possible guides: 


STANDARD ULTIMATE SECTION 
100-ft right-of-way established at back of sidewalks 
70-ft street between curbs 
15-ft strip on each side for sidewalks, grass plats 
and utility services 


MINIMUM SECTION: 
80-ft right-of-way established at back of sidewalks 
60-ft street between curbs 
10-ft strip on each side for sidewalks, grass plats, 
and utility services 


The “standard ultimate section’’ may be established as 
the maximum; and where it fails to provide adequatel, 
for traffic a restricted highway should be considered. 

Because of the fact that the property owner has 
access to the unrestricted highway at any point, any ex 
tension of right-of-way beyond the back of proposed con- 
struction is more or less meaningless. It only provides 
for additional maintenance expense and an uncon 
trollable responsibility. However, building lines and 
restrictions should be provided and enforced. Building 
lines should be set back in proportion to the amount 
of parking and congestion that the building will tend to 
develop. 

Building lines and restrictions are not an unreasonabk 
requirement, as there is a definite relation between high- 
way costs and adjoining land values, and between land 
values and types of highway construction. The presenc« 
of a highway increases land values and, conversely, 
when land values reach a certain point a definite type 
of highway construction is required. In fact, it is pos 
sible to finance highway construction, under certain 
conditions, by purchasing a strip of land on each side of 
the proposed right-of-way, the income from the progres 
sive sale of this land in small tracts being used for retire 
ment funds. 

As the value of adjoining property is continually in 
creasing, it is necessary that all right-of-way requirements 
be anticipated on the master plan and purchased before 
any development is begun. In the first right-of-way 
purchases should be included borrow sites, quarry sites, 
and other material sites that may be required in main 
tenance and progressive construction. Inadequate right- 
of-way makes necessary later expenditures for the pur 
chase of lands whose value has been enhanced by the 
original highway construction, and for the purchase and 
reconstruction of private development. It also makes 
necessary costly retaining walls, and makeshift design 
and construction. 

As we have previously stated, in the first stage of di 
velopment the unrestricted highway resembles the r 
stricted one inasmuch as speed thereon is limited only > 
the technical design. It is generally assumed that ths 
speed rating will continue, but such is not the case. 1! 
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d on an unrestricted highway declines as the right-of- 
develops (Fig. 2). 

peed design should range between the two extremes — 

lane construction through an undeveloped section, 

ch should receive the maximum speed provisions; and 
mplete one-stage project in a congested section, where 
ed design may be ignored and no curves need be 

ated. Regardless of the actual speed design of a 

hway, the final control of speed within safe limits 

is in the right-of-way development. 
standardization of engineering features at this time 
in engineering obligation. It is a necessity for a well- 
rganized highway department where the success of the 
rst step, the survey, depends upon a knowledge of all 
controlling elements of the ultimate project. With- 
| the support of definite standards, the field engineer 
working under unnecessary handicaps in his contacts 
ith local property owners and political units. 

Perhaps the greatest handicap in highway engineering 
the fact that while the engineer designs the highway, a 
number of individual designers, independent of each 

ther and of the highway engineer, are designing the 

vehicle. Control of the vehicle is necessary before we 

can even begin a planned highway system. The deter- 
mination of its dimensions must be the first known factor. 

lt might appear that the engineer could control the 

chicle through design of the highway. For instance, 

the width of lanes might control the width of the vehicle, 
or the clearances provided might control the height. 
fhere is, however, an economical advantage to the truck 
wner in increasing the capacity of his vehicle to the 
point where time and labor are balanced against the prob- 
able average load. The truck manufacturer naturaliy 
turns out the type of vehicle that will make the best 
sales. Consequently, there has been a continual expan- 
sion in the size of the vehicle. The more maximum-size 
vehicles that reach the market, the greater the pressure 
brought to bear on the highway designer. 

In the past, the pressure has been concentrated at the 
point of least resistance—the width of the pavement 
lane. Lanes have been widened at a surprisingly uniform 
rate of 2 ft every four or five years. These changes have 
left miles of highways obsolete which otherwise would 
have been satisfactory for many years. To illustrate the 
iallacy of this situation, consider what would happen in 
the railroad field if the Pullman Company were to de- 
sign its cars independently of railroad standards, chang- 

g their track gage at will, or ignoring clearances. 

rhe real problem is not to decide whether pavement 
lanes should be 20 ft or 22 ft wide, but to secure legis- 
lative protection for the highway and cooperation with 
motor vehicle designers in establishing permanent limits 
ior vehicle dimensions. The vehicle should now be de- 
signed to the highway. 

Our greatest problem today is to protect existing high- 
ways. Each of these 
should be resurveyed 
and a master plan 
pre pared for it as 
on as possible. 

ie cost of the sur- 
y and of design of 
e master plan will 
¢ a munor 1tem com- 
| with the ulti- 
saving. Lack 20 2 Lane Multiple Lane Completed 
master plan may Period — _— 
bly make neces- Frc. 2. ILLUSTRATING PROGRESSIVE 
the rerouting of DECLINE IN Speep Due To RIGHT- 
highway when or-Way DEVELOPMENT 
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expansion is required, because of the excessive damages 
to private development. The sections most seriously 
involved at this time are approaches to towns and 
cities and routes through villages. 

The importance of master plans for the protection of 
existing highways cannot be overstressed. When right- 
of-ways and slope lines are established, state laws spon- 
sored and approved by the highway engineer should be 
enacted, establishing building lines and requiring that 
elevations and locations of new buildings be checked 
and approved by the engineer before construction, where 
such construction is within a limited distance from the 
right-of-way. Such legislation is advantageous both to 
the highway and to the property owner. 


ELIMINATING UNNECESSARY COSTS OF EXPANSION 


As we have pointed out, the highway is continually 
in the process of evolution until it reaches the limits 
established and protected by the master plan. For this 
reason all construction should be done in such manner 
as to eliminate unnecessary costs of expansion. For in- 
stance: 

1. Curbs and curb and gutters should be of stone, 
granite, or pre-cast concrete with an established standard 
section. Provisions should be made in the design of these 
standard sections for handling and moving. The prin- 
cipal economic advantage of the curb and gutter over 
the paved or otherwise protected ditch is that it can be 
made a permanent part of the highway, whereas the 
ditch is a total loss in expansion. 

2. Sidewalks should be pre-cast in standard blocks, 
specially designed for easy handling. Curb, gutter, 
and sidewalks once purchased should be a permanent as- 
set to the highway. 

3. Culverts should be designed in anticipation of ex- 
pansion. The principal advantage of the end wall seems 
to be that it provides jobs for the men who knock it off. 
End walls should be eliminated and additional length 
added until the ultimate size is reached. 

4. Bridges are costly items in highway construction. 
They are usually of reinforced concrete, and as far as 
structural permanence is concerned, they are definitely 
a success. However, they should be designed to fit the 
master plan, and with this in mind a number of contin- 
gencies should be provided for. 

Piers and abutments should be designed for widening 
with a minimum of reconstruction. Handrail and curb 
should be designed to be moved back for the addition 
of a sidewalk; and sidewalk and handrail designed to 
be moved back for widening of pavement slab. Abut- 
ments and piers should be designed with jack seats for 
raising when necessary. The continual demolishment 
of “permanent” structures is a poor advertisement for 
the highway engineer. 

All maintenance should be carried out in such manner 
as to further the development of the highway in the direc- 
tion of the master plan. At points where congestion 
develops along the highway and where a construction 
project is not advisable, the maintenance division should 
be in a position to widen out towards the master section 
either by placing curb and sidewalk or by moving back 
the existing curb and sidewalk. Where a ditch continu- 
ally fills up or erodes, necessitating continuous main- 
tenance, curb and gutter should be placed. This divi- 
sion should have the master plan at hand at all times. 
It should continually check on right-of-way construction 
and protect the highway from encroachment. All con- 
struction within the building lines of the highway should 
be approved by this division, and all construction within 
the slope lines should be done by it. 




















The CCC on Federal Reclamation Projects 
Many Worth While Types of Work Accomplished with Corps Enrollees 
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ECLAMATION of arid Pence its establishment the CCC enrollees, designated as project as 
. ] 


land for irrigation § agri- 


has frequently been cited for some _ sistants, leaders, and assistant lead- 


culture in the western third emergency task well done—a forest fire ers, act as subforemen under the sy 
of the United States has been a subdued, or snowbound travelers res- pervision of the foremen. 


prominent engineering activity of cued—but little attention seems to have 
been given to tts day-by-day engineering supervision and to coordinate th 


the federal government since the 


To insure adequate engineering 


passage of the Reclamation Act on activities spread throughout the nation. CCC work with the regular Bureay 


June 17, 1902. Embracing the con- 


Mr. Golzé here makes a start at remedy- activities, each camp allocated to 


servation of both water and soil, ing this situation by giving a description the Bureau has been placed under 
this activity seemed to be a logical of the work done by CCC on reclamation — the charge of a regular Bureau con 
field for the employment of the en- projects throughout the West, where 44 struction engineer or project super 


rollees of the Civilian Conservation camps are now operating. 


Corps following its creation in 1933. 

Because of the specialized engineering nature of the 
Bureau of Reclamation’s construction programs, there 
was some doubt at first whether it would be practical 
on reclamation work to use CCC enrollees, largely un- 
trained young men between the ages of 17 and 24. But 
from a study of the different kinds of work available, it 
was determined that four general types offered a wide 
field of employment that could be undertaken with the 
facilities of a CCC camp operating in connection with 
regular Bureau of Reclamation forces. 

Each active CCC camp is occupied by a company with 
an enrolled strength of approximately 200 men. Five 
days a week, for eight hours a day, the men are on work 
projects under the supervision of the technical service 
(Bureau of Reclamation). During the remainder of 
their time the Army has them in charge. The Army is 
responsible for maintenance of the camps, feeding and 
clothing of the enrollees, and the necessary health, sani 
tation, and recreational facilities. The technical service 
is responsible for the work program. Both agencies 
share the responsibility for training and educating the 
young men. To assist the technical agency, a fleet of 
stake-body and dump-body trucks, tractors, compressors, 
graders, and miscellaneous items of heavy and light 
equipment are furnished. Three to five foremen re 
porting to the camp’ superintendent are charged with 
the supervision of the enrollee work crews. Selected 





intendent, redesignated Regional 
Director, CCC. In addition to his 
regular duties, in many cases already greatly aug- 
mented by the expansion of reclamation activities in 
recent years, the regional director and his staff have 
been responsible for the field execution of the CCC 
reclamation program. The camp superintendent reports 
direct to his regional director. 

To carry out the CCC program on reclamation proj 
ects, 6 camps were established in 1934. In 1935 they 
were expanded to 37 and in 1939 to 44, which, with a 
strength of between 8,000 and 9,000 enrollees, are now 
operating on 26 reclamation projects in 14 of the Far 
Western states. 

FOUR MAIN TYPES OF CCC RECLAMATION WORK 

As previously mentioned, the work of these camps is 
of four general types. Reconstruction and rehabilitation 
of the canals and structures comprising the extensive 
network of existing irrigation distribution systems 
occupy the majority of the camps. A second type oi 
activity is the development of supplemental water 
supplies for drought-affected reclamation projects, 
through such work as the construction of feeder canals 
and small dams to collect and store additional water 
A third type of work is assisting the regular Bureau 
forces in construction of new reclamation projects. The 
fourth type is concentrated on the development of re« 
reational facilities at irrigation reservoirs. 

The work of the CCC enrollees on these various under 
takings has included a number of engineering features 
of importance. The construction of siphons, small dams 
and bridges, flumes, concrete lining of canals, concrete 
water control structures, river revetment, ditch-ridet 
roads, and similar features are routine operations at 
many of the camps. The routine nature of much of this 
work, which is performed in accordance with the stand 
ard irrigation practices and engineering specifications 
of the Bureau, does not warrant a detailed descriptio 
However, some of the structures completed or in progress 
are believed to be of sufficient importance to justily 4 
brief description illustrative of the success of using CCC 
forces under proper supervision on work of some eng! 
neering magnitude. 

In the rehabilitation of existing irrigation distn! 1 
systems, the replacement of deteriorated structures anc 
repairs to others have been an important activity. 
the Carlsbad project in southern New Mexico, followimg 
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ApacHE Dam, Bui_t By CCC ENROLLEES TO 
CONTROL EROSION IN FLOOD-SWEPpT PICACHO 
ARROYO BORDERING THE R10 GRANDE 
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the .nprecedented flood of June 1937 on the Pecos River, 
ex{. usive repairs to the old earth-fill MacMillan Dam be- 
ar ¢ imperative if it was to be retained in service. The 

lding of the structure was undertaken as a CCC 
or eet. The first step in the reconstruction involved 
str ping the top of the old dam and placing the mate- 
al on its downstream face to increase its width. Then, 
wit. new material brought from a borrow pit 1,500 ft 
the main dam, the structure was brought back to 
ts original height in 8-in. lifts compacted with a set of 
she-psfoot rollers pulled by 75-hp tractors. The final 
top width of the dam was increased from the original 16 
it 25 ft, and the upstream face was covered with a 
laver of rock riprap 24 in. thick, brought from a quarry a 
mile and a half from the dam. The work was completed 
in March 1938. 

Qn completion of this work, the CCC crews were 
moved upstream to the Avalon Dam. This structure 
was not damaged in the 1937 flood, but its principal 
spillway was partially filled with gravel and rock. The 
channel was cleaned out, and as a protective measure 
against erosion, was widened by excavating 20,000 
cu vd of rock, shale, and earth. The excavated ma- 
terial was placed in layers, wet down, and compacted 
by rollers, along one side of the channel immediately 
below the dam. 


rWO EARTH-FILL DAMS CONSTRUCTED BY CCC FORCES 


lo provide a supplemental irrigation water supply for 
the Moon Lake project in eastern Utah, and to equalize 
the flow of water used for irrigation from the Lake Fork 
and Duchesne rivers, CCC forces have constructed the 
Midview Dam, near Bridgeland, Utah. The Midview 
Reservoir, by diversion from the Duchesne River, stores 
5,800 acre-ft of water in an off-stream basin midway 
between the two rivers, and delivers it as required to 
the Lake Fork River for the use of the U. S. Indian 
Service. This permits the upstream diversion from the 
Lake Fork River of an equal amount of water for use on 
the Bureau of Reclamation’s Moon Lake project. Water 
is brought to and delivered from the reservoir through 
a feeder canal system constructed by CCC enrollees. 

The Midview Dam, an earth-fill structure, has a 
length of 663 ft along the crest and a height of 68 ft 
above bedrock. The fill was deposited in horizontal 
layers compacted by rollers. A reinforced concrete 
cutoff wall, 10 ft in height, was constructed parallel to 
ind upstream from the axis. An impervious zone of 
selected clay, sand, and gravel was placed over the 
cutoff wall, and extended to an elevation near the crest 
ithe dam. Gravel and rock riprap were placed on the 
upstream face, and fine sand, gravel, and boulders on the 
downstream face. Control of the stored water is secured 
through a reinforced concrete conduit passing under 
the dam. 

A low place on the north side of the Midview Reser- 

oir site was closed with a dike 2,500 ft in length and 
-| ft in height made of compacted earth, protected on 
the reservoir side with a blanket of boulders and gravel. 
(he dam and dike together required the stripping of 
430 cu yd in foundation and borrow-pit area, and the 
placing of 173,300 cu yd of rolled-earth embankment 
ud of 48,590 cu yd of selected fill. For the cutoff 
ind drainage trenches, 34,190 cu yd of excavation were 
re quired, 

\nother dam of similar design built by CCC en- 
rollees between June 1936 and the spring of 1938 is the 
\nita Dam on the Huntley irrigation project in southern 
Montana. It contains 106,000 cu yd of rolled-earth em- 
Dankment. 





WILLow Matrress UNDER CONSTRUCTION ON YELLOWSTONE 
RiveR BELOw Srpney, Mont. 


Note Truck on Frozen River, and Eroded Condition of Bank 


On the Belle Fourche irrigation project in western 
South Dakota, several large wood and metal canal 
structures, in use over a period of many years, had de- 
teriorated to such an extent that the continued delivery 
of water to large sections of the project was seriously 
threatened. With the establishment of a CCC camp on 
the project in 1934, replacement of these structures was 
undertaken. A 3,200-ft wood pipe siphon on the North 
Canal, laid on the ground surface, was replaced by a con- 
crete lock-joint pipe siphon placed underground. An- 
other concrete pipe siphon 886 ft long was built at Dry 
Creek crossing on the North Canal, to replace a metal 
flume of similar length. On the South Canal, a double 
metal flume, 200 ft in length, was replaced by a mono- 
lithic concrete siphon § ft in diameter, with an 8-in. shell 
heavily reinforced. A feature of the construction of the 
concrete pipe siphons on the North Canal was the fabri- 
cation of the individual pipe units during the winter 
months. These units, each 5 ft in diameter and 4 ft in 
length, were cast by CCC enrollees in an indoor pipe 
plant at Newell, 5.D., the project headquarters. They 
were laid during the following summer, and connection 
to the canal was made at the close of the irrigation sea- 
son in the fall. 


RIVER CONTROL AND MISCELLANEOUS PROJECTS 


Flowing northeasterly through southern Montana, 
the Yellowstone River is the sole source of irrigation 
water for the Huntley reclamation project east of Billings 
and the Lower Yellowstone project north of Glendive. 
Erosion of the river bank has threatened the irrigation 
canals and farm land adjacent to the river, and CCC 
forces assigned to these projects have experimented with 
several types of control. 

On the Huntley project a series of jetties constructed 
of rock and filled with gravel, extending into the river 
channel, have been successful in throwing the river 
currents away from the shore, thereby greatly reducing 
the erosive action of the fast-flowing water. On the 
Lower Yellowstone project willow saplings have been 
used to form protective mattresses. The mattress 
weaving is done on the ice of the frozen river during the 
winter months. Mattresses are weighted with rocks and 
anchored to the river bank by heavy cables, and when the 
ice thaws in the spring they sink to position on the river 
bank. 

The Deer Flat Reservoir, constructed thirty years 
ago, is an important supplemental storage unit for the 
Boise reclamation project in southwestern Idaho. Lo- 
cated on the plains between the Boise and Snake rivers, 
six miles south of Caldwell, Idaho, this large reservoir 

















650 Civit BRNGINEERING for November 1939 





CCC ENROLLEES PLACING CONCRETE PIPE TO REPLACE OLD 
Woopb-StTaAveE SIPHON 


was formed by closing off a natural basin with two large 
earth and gravel embankments. Prevailing winds and 
resulting wave action had so eroded these embankments 
that by 1935 immediate action was necessary to save the 
reservoir. CCC enrollees assigned to the work first im- 
proved the north or lower embankment, which was then 
in a most serious condition. This 6,800-ft dam was 
reshaped on the reservoir face with gravel fill to a 1'/2 
on 1 slope for a vertical height of 15 ft below the crest. 
Heavy rock riprap, 24 in. thick, was hand-placed dry on 
this slope, and at the foot of the slope a toe wall and pro 
tective apron were built. At the top of the slope a 
parapet wall, extending 3 ft above the crest of the em- 
bankment, was laid in mortar with a footing 1 to 2 ft 
deep. Over 16,000 cu yd of gravel and 18,000 cu yd of 
rock were required for the reconstruction of the lower 
embankment. 

Che completion in 1939 of a similar reconstruction of 
the other embankment brings the total length rebuilt to 
more than 10,000 ft. This rehabilitation work has 
restored the Deer Flat Reservoir to a safe operating con 
dition 

A somewhat different type of project is nearing com 
pletion a short distance below the Elephant Butte Res- 
ervoir on the Rio Grande, where CCC enrollees are 
building a fish hatchery of 12 ponds, with a capacity of 
500,000 to 1,000,000 black bass and other warm-water 
fish. The ponds are approximately an acre in area and 
have been formed by earth dikes. Each pond is filled 
independently of the others through a covered ditch 
system parallel to the river, and drains to the river 
through kettle structures at one corner. Water level in 
the ponds is maintained by float-switch control of the 
supply pumps. On this project the CCC forces are 
also erecting a service building, a pump house, and a resi- 
dence for the government operator. Operation of the 
hatchery is by the Bureau of Fisheries under an inter- 
bureau agreement 


FLOOD CONTROL WORKS IN RIO GRANDE VALLEY 


In southern New Mexico, flood waters from the mesa 
and mountain lands adjoining the Rio Grande Valley 
frequently cause considerable damage to irrigation canals 
and farms in the valley. In the vicinity of Las Cruces, 
damage from summer cloudbursts pouring down the 
Picacho Arroyo on the west side of the river has been 
Construction of flood detention 


particularly severe 
offered a solution to the problem. 


dams in the arrov 
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CCC enrollees first constructed a masonry dam, kn. wy 
as the Apache Dam, across this arroyo, at a point wi ore 
the drainage area is 5 sq miles. This is a maso) ry. 
gravity-arch type structure, 50 ft high, with a cres 
length of 153 ft. An earth embankment extends 2s): /; 
on the south abutment. With a reservoir capacity of 
142 acre-ft, ordinary floods are controlled by 24 jin. 
bleeder pipes through the dam. Small masonry check 
dams have been constructed below the dam, to prevent 
possible backwash, and above the dam, to create a 
settling basin lessening the silt deposits in the main res 
ervoir. A similar structure, known as the Box Canyon 
Dam, has been built by CCC enrollees on the South 
Fork of the arroyo to control a drainage area of 6 sq 
miles, and extensive terracing has been done on the foot 
hill slopes leading into the valley. 


CLEARING OF RESERVOIR SITES A SUITABLE 
ACTIVITY FOR CCC 

Clearing reservoir sites of debris is ancther activity 
well suited to CCC enrollees. They have cleaned up 
the Clear Lake Reservoir on the Yakima project, Wash 
ington, and are completing work on the Lake Kachess 
Reservoir in the same area. Two CCC companies ar 
working in the Shasta Reservoir area in northern Cali 
fornia. Another company has made an excellent job 
clearing the Deer Creek Reservoir site, in Provo Canyon. 
Utah, which included the demolition of a number of farm 
buildings and the use of the salvaged material to co 
struct a camp for government employees at the dam sit: 





Heavy EQuripMENtT Pays Its Part 1n CCC Work 


his View Shows the Feeder Canal for the Midview Reservo 
Banks Are Roughed Out by Scraper and Trimmed t 
Correct Slope by Hand 


A noteworthy aspect of all work accomplished and 1 
progress on federal reclamation projects by the CC( 
the training the boys have received. Many vari 
types of construction and related activities have pr 
vided an opportunity for them to learn the details 
many jobs. The use of heavy equipment, an essentia! 
feature of reclamation work, has involved the training 
of many as truck drivers and tractor operators. Whi 
they leave the Corps these boys are better equipped to 
be self-supporting citizens. 

John C. Page, M. Am. Soc. C.E., is Commission 
Reclamation; R. F. Walter, M. Am. Soc. C.E., is Chu 
Engineer; and the Hon. Robert Fechner is Direct 
the Civilian Conservation Corps. Prosecution 0! 
Bureau of Reclamation’s CCC program is unde: 
general direction of the writer. 








. Advances in Construction Methods 
; and Equipment | | 


By E. P. Patmer, M. As. Soc. C.E. 
K SECRETARY AND TREASURER, SENIOR AND PALMER, INc., New York, N.Y. 


: and H. W. Ricuarpson, Assoc. M. Am. Soc. C.E. 
- Associate Eprror, Engineering News-Record, New Yorx, N.Y. 
m 
ith \ the art of construction, as in HIS is a story of progress in which refinement, the importance of man- 
sq most other lines of human en- the engineer, the contractor, and the agement has grown with them. As 
ot deavor, the startling innovations equipment maker have all had a part— an outstanding example, consider 
{ yesterday are common procedure progress in the quest for increased speed the modern skyscraper, which re- 
today. The urge for continued im- and economy that has, if anything, been quires material from every state of 
provement in construction methods accelerated in the lean years since 1930. the Union and from many foreign 
and equipment springs from three Jn so brief a paper it is difficult to do countries, processed in hundreds of 
it) sources—the engineer, the contrac- more than touch the high spots, but the different factories. Failure to have 
- tor, and the equipment maker. Per- authors have none the less succeeded ad- a single one of these materials avail- 
sh haps it is not teo much to say that mirably in depicting the important recent able when needed postpones the 
<a the amazing progress in this field to developments in a wide variety of fields. completion of the job. Note what 
rs late is due to the mutual respect ‘We see every reason to believe,” they the saving in time means in the cost 
= and confidence of these three groups. conclude, ‘‘that this revolutionary prog- of such a structure. Assume the 
\ssured of the cooperation of the ress will continue, and only hope that land to be worth two million dol- 
tg thers, each proceeds with daring in our successors will be kind enough torefer lars. For interest at 3 per cent and 
_ the development of new ideas. with tolerance to our boasts of our taxes at 3 per cent, the carrying 
: Spurred by pride and competition, achievements in 1939.” charges per year on the land are 
they strive to produce works more $120,000. With only five working 


iseful and durable at lower and lower cost, and to de- days in the construction week, and with allowance for 
ise means to build structures in locations where here- holidays and lost time due to bad weather, there are not 
tofore natural conditions have prevented their con- more than 240 construction days in the year. Thus the 
struction. fixed charges on the land alone are $500 per day. As a 
\n example will illustrate these points. Studies of ten-million-dollar building on this land nears comple 
subsoil conditions at the site of the new Potomac River tion, interest on the investment in the structure adds 
Bridge below Washington, D.C., disclosed that pier fixed charges of $1,200 more; thus the saving of one 
foundations required longer piles than had ever been working day means $1,700 to the owner. To cite these 
riven. Steel piles up to 210 ft in length were specified figures is to show why increasing attention is being given 
to be driven by a steam hammer to management in construction. 
larger than had ever been built. To- A second development that has 
lay work on this bridge is in prog- been pronounced in recent years is 
ress. The world’s largest floating pile the greater degree of prefabrication 
iriver, with leads 172 ft long, de- of materials before delivery to the 
velped by the contractor, is driving site. This development also is in the 
piles with a 16-ton hammer, having direction of time saving, and has been 
7-ton ram, the first hammer of stimulated by the rapid increase in 
these dimensions to be built. the hourly rates for construction labor 
Another example: Some years ago Similar rates for shop workers have 
was proposed to build a bridge not increased proportionately; there- 
ver the bay at San Francisco. fore the total labor cost has been re- 
Loads required that caissons be sunk duced by prefabrication. This condi- 
i bearing 180 ft below high water tion has given rise to objections on 
i depth which necessitated a con- the part of construction labor, result- 
trolled caisson. The late Daniel E. ing in some cases in abandonment 
Moran, M. Am. Soc. C.E., dean of of the practice, and in others in com- 
loundation engineers, invented the promises, which to some extent nul- 
| lomed caisson, requiring new and in- lify the potential savings of greater 
genious methods and equipment for prefabrication. It is hoped that in 
ts handling. The work is now com- creased employment of field con- 
lete and the San Francisco—-Oakland struction labor, now far below nor 
Bay Bridge is in use. mal, will result in easing of restric 
practices, not involving con- tions by labor, making it possible to I 
n equipment have made their realize more fully the potential sav 
bution to speed and economy ings of this practice. 
truction. The first is the plan- Construction methods and equip 
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cheduling, and control of an- pyre Driver with 90-Fr Leaps ANp 80- ment cannot be separated; they go 
d construction operations. As Fr EXTENSIONS IN Use GN CUMBER hand in hand, each dependent upon 
res have grown in size and in LAND River Bripc! the other. Advances in methods ari 
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CLAMSHELL Drepce “‘CoONICAL”’ ON ATCHAFALAYA RIVER 


Entire Superstructure Is Suspended on Ball-and-Socket Joint at 
lop of Metal Cone Under Operator’s Cab 


possible because of new, better, and improved equipment. 


(on the other hand, development of equipment is possible 


because the contractors find new uses for the machines, 
ind also demand equipment to meet certain needs. 

Progress in construction procedure is not confined 
to the large job, about which we hear so much today. 
(On the contrary, significant improvements have been 
made in the ordinary, every-day construction routine. 
(hese for the most part are neither spectacular nor im- 
pressive, yet added up they have resulted in better con- 
struction at lower cost despite heavy increases in labor 
rates. Were it not for the constant improvement in 
construction methods and equipment, the cost of con- 
struction today would be so much above existing levels 
as to reduce further the volume of work being done. 


SPECTACULAR ADVANCES IN EARTH-MOVING EQUIPMENT 


Probably the most interesting and spectacular advance 
in equipment has been in the earth-moving and excava- 
tion field. From the primitive handling of excavated 
materials in baskets—still the practice in parts of the 
world—the art of earth moving has advanced to the 
carrying scraper, huge juggernaut that hauls 30 cu yd 
at a load; to the gigantic stripping shovel that takes 33 
vd in one gulp; and to the modern hydraulic dredge, 
such as those at Fort Peck Dam, capable of pumping 
10,000 cu yd of material per day through pipe lines up 
to 7 miles long 

Western railroad construction was responsible for the 
development of the elevating grader—still one of the 
fastest dirt movers we have. One of its greatest achieve- 
ments was the stripping of the base of Fort Peck Dam in 
1935, when nine graders and a fleet of 250 light, fast 
trucks moved 4,100,000 cu yd of dirt 
in 120 days, with an average haul of 
more than a mile. 

rhe old slip, fresno, and wheeled 
scrapers have grown into the modern 
tractor-hauled self-loading carrying 
scraper, built in sizes from 2 to 50 cu 
vd. This scraper is essentially a short 
haul machine, because of the slow 
speed of the hauling tractor, but a 
glimpse into the future development of 
the tractor-scraper unit is given by 
current operations at Hansen Dam in 
California, where high-speed two 
wheeled tractors are handling scrapers 
on a long haul, though crawler tractor 
pushers are required to aid in loading 

Out of the old mule-hauled bottom 
dump wagons has come a variety of 
large-capacity tractor-drawn wagons 
of both full trailer and semi-trailer type 
Some of these are bottom dump, others 
tip to the rear or to either side, and on 
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\r Work at HANSEN Dam Is Tuts “DraGveyvor’-—-A Bett Conveyor LOAD! 
4 DRAGLINE EQUIPPED AS A SLACK-LINE CABLEWAY 


still other types the load is pushed out by a sliding gate 
In most cases these wagons are now carried on huge 
pneumatic tires. A 33-yd wagon on 24 tires was used 
at Bonneville Dam. 

Of course these efficient carrying scrapers and the 
large-capacity wagons would be useless without the old 
reliable tractor. Today the contractor has available a 
wide range of crawler truck tractors from the handy 
little 20-hp rigs to the monster 95-hp diesels. 

That genius who first thought of hanging the old 
Mormon board scraper on the front end of a tractor, thus 
creating the first modern bulldozer, deserves the ever- 
lasting thanks of 
the construction 
industry. Try to 
imagine, if you 
can, a present-day 
earth-moving op 
erationof any kind 
without one or 
more bulldozers 
on the job. 

Right after the 
Civil War another 
type of earth 
ace? appeared, BASKET-TyPpeE CutTTrer DeEsIGNED Bs- 
which is still a PECIALLY FOR Sor. CONDITIONS AT 
dominant factor Foat Pace Das 
in the field—the 
power shovel. 
The early shovels 
were steam pow- 
ered and mounted 
on rails, for railroad work was their first application 
About 1911, the crawler tread mounting was introduced; 
this made the power shovel a highly mobile piece of 
equipment. In 1914 the first gas-engine powered shovel 
appeared, and in 1923 diesel power came into use. To- 
day internal combustion cngines have almost entirely 
replaced steam as shovel power. 

Variations of the power shovel have been developed 
as draglines, backhoes, skimmer scoops, and the crane 
and clamshell bucket. Of these, the dragline is the most 
spectacular, especially the big walking type, whose 
lumbering movement, accomplished by lifting its side and 
center pads ahead in alternate cycles, is fascinating even 
to the most hardened of dirt movers. The latest de 





Each of the Four 28-In. Hydraulic Dredges 

on This Project Has Handled as Much as 

1'/, Million Cu Yd per Month—Twic: 
the Design Capacity 
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velo ment in dragline operation is the use of an auxiliary 
belt conveyor device that receives excavated material 
1, the dragline bucket and loads it into waiting trucks, 
ating the swing of the machine. One of these 
inations is now being tried out at Hansen Dam. 
re are many other interesting earth-moving ma- 
; that must be passed by with only brief mention. 
r ditchers and trenchers, both of the wheel-and- 
«het and the chain-bucket type, have made possible 
the cconomical excavation of long pipe trenches. Slack- 
jine and traveling-tower cableway excavators are found 
n many modern gravel-pit operations and on Missis- 
sippi River levee projects. Belt conveyors for transmis- 
sion of excavated material have been used to good ad- 
vantage on such projects on Wanaque Dam in New 
jersey, Denny Hill in Seattle, Boston Harbor tunnel, 
Fort Peck and Grand Coulee dams, and Winsor Dam in 
Massachusetts. Hydraulic dredging and filling have 
reached a high degree of perfection in this country, as 
witnessed by such current projects as Fort Peck, Sardis 
and Kingsley dams, and the Atchafalaya Basin levees 
and channel work. On modern rock excavation jobs we 
find portable compressors mounted on rubber tires, high- 
speed pneumatic drills, universal wagon mountings for 
the drills that permit their operation in any position, 
jetachable bits that eliminate the need of the old forges 
nd sharpeners, new explosives, and new blasting appur- 
tenances. 
What has all this array of useful equipment done for 
the methods and technique of earth moving? First, it 





New Hicu-SpEeD Two-WHEEL TRACTORS MAKE THE SCRAPER A 
NG-HAauL EartH Mover. A PusHer Is Reourrep To Loap 


These Units Are in Operation at Hansen Dam 


has made the planning and execution of earth-moving 
procedure an engineering problem that involves the same 
xind of study and planning that is required in designing 
1 structure. Secondly, it has made large-scale earth 
handling economically feasible. 


CONCRETE PRODUCTION AND DELIVERY 


Within the memory of many engineers, concrete has 
passed through the dry, hand-tamped stage, through the 
loppy, wet mixes in the days of long, high chutes, to 
the scientifically controlled product we know today. 
‘hese changes came about through the persistent de- 
mands of engineers for more reliable concrete of known 
iaracteristics. They were made possible by the de- 
clopment of the necessary equipment. 

he greatest improvement for more precise control of 
ncrete has been in batching equipment. The various 
‘ggregates, cement, and water are now proportioned by 
Weight to meet the exacting requirements of the concrete 
‘echnician. In the more elaborate plants, such as now 
in use at Grand Coulee Dam, the weighing of each in- 
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Tuis 34-E Dous_e-Drum PAveR HAS PRACTICALLY TWICE THE 
Ovurput OF A SINGLE-Drum UNI 


gredient for every batch is entirely automatic; further 
more, in charging the mixer the admission of various 
materials is timed to prevent massing or clogging by any 
one aggregate, and a graphical record is made of the 
weight of each type of material in every batch, plotted 
on a time chart to show the time of each cycle of charging, 
mixing, and discharging. Less elaborate plants have 
semi-automatic or full manual control, but the desired 
precision is still maintained. 

In keeping with the engineer’s efforts to control the 
quality of concrete, modern specifications require de 
livery of the mix to point of placement without segrega- 
tion of the ingredients. This just about limits delivery 
to some kind of bucket placement, conveyor belts, or 
pumping. Manufacturers have done their part by de 
signing controllable dump buckets to handle dry concrete 
without clogging, while contractors have figured out 
many clever and economical methods of getting the 
buckets from mixer toforms. Usually some kind of crane 
or derrick is used for final handling of the bucket. At 
Grand Coulee Dam, the greatest concrete project in 
history, the cranes take the form of huge cantilevers 
with 300-ft spans, traveling on a high trestle and fed by 
train loads of concrete buckets shuttling between the 
mixing plant at one end of the trestle and the cranes. 
At Shasta Dam there will be one of the most interesting 
concreting systems ever built. Seven cableways of up 
to 3,000-ft span will radiate from a tower 460 ft high 
on one side of the valley; each cableway terminates in 
a traveling tail tower, which provides coverage for every 
part of the dam. A mixing plant of five 4-yd mixers 
will be located in the base of the tower, charged by full 
automatic batches. The cableway will handle 4-yd 
buckets. A belt conveyor 6,000 ft long will deliver ag 
gregates from a railroad siding, and bulk cement will 
be pumped through pipe lines some 4,000 ft long. 

Another form of concrete delivery proving popular 
in this country is pumping. A special reciprocating 
pump, charged by an oscillating hopper, forces the con 
crete through a pipe to point of placement, where it is 
discharged in the same condition as it left the mixer. 
This process has been used for distances up to 2,000 ft. 

No mention of concrete methods can ignore the tre- 
mendous growth of the so-called transit-mix or ready-mix 
business in this country. Almost all of the concrete used 
in our cities is thus produced today. The transit mix, 
whereby the materials are batched at the plant and 
mixed en route or after reaching the job, is replacing the 
earlier ready-mix system of mixing at the plant and 
transporting by agitator trucks. 

Forms are an important piece of auxiliary equipment 
in concrete construction. Steel forms are popular, es 
pecially where there is a large repetitive use. Wood 
frames, faced with plywood or composition board to 
produce a smooth surface are also in wide use for ex 
posed parts of structures. Contractors really design 
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Heavy EARTHWORK ON THE PENNSYLVANIA TURNPIKI 


Tractor with 14- and 10-Yd Wagons in Tandem 


forms today—they have got away from letting some 
practical but unscientific carpenter foreman build them 
Hell for strong,’’ with resulting waste of materials. 
Advancement in methods in earth moving and con- 
crete work is typical of that in the entire field of con 
struction. Space will permit the mention of only a few 
high spots in the other major classes. 


PROGRESS IN HIGHWAY EQUIPMENT AND OTHER FIELDS 


In the field of highway construction increasingly rigid 
requirements as to fills, backslopes, ditches, and shoulders 
have been met with improved grading equipment. The 
new road graders, both self-propelled and drawn, work 
to a precision unheard of a few years ago. Bulldozers 
and tamping or sheepsfoot rollers now permit fill building 
by layers instead of end dumping, resulting in compacted 
embankments that can be paved at once instead of wait- 
ing a vear for settlement. Subgrading machines prepare 
the base for pavement to exact requirements. 

Che paver or paving mixer is a combination concrete 
manufacturing and distributing plant, traveling under 
its own power. For years 28 cu ft was the standard 
paver size, but now we find double-drum affairs that 
double the capacity of the plant; also larger-size single- 
drum pavers are being tried out experimentally. Con- 
crete pavements are finished with traveling power 
screeds that trim, smooth, shape, and vibrate the surface 
in one operation. These power finishing machines and 
the high-capacity paving mixers make high daily pro- 
duction possible. (With the 34-E double-drum mixer, 
an average output of 60 batches per hour, 37.4 cu ft per 
batch, has been maintained on recent jobs with a speci- 
fied mixing time of 60 seconds plus an allowance for 
transfer time.) Great improvements are also to be noted 
in road forms and expansion joints. 

In bituminous road construction we 
find great changesin equipment. Most 
spectacular is the new traveling road 
building machine that picks up aggre 
gates from the road, mixes them with 
the right amount of bitumen, and 
spreads the mixed material behind the 
machine ready for rolling. Highway 
engineers, especially in the West, have 
developed a low-cost road mix whereby 
bitumen is applied to loose road metal 
and the whole bladed back and forth 
across the road for mixing. $f 

Improvements in heavy foundations 6 PO zh. 
include such notable examples as the ‘eG St 
domed caisson for the San Francisco 
Bay Bridge, the sand-island method of 
caisson sinking on the New Orleans 
Bridge, the all-welded caisson on the 
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Whitestone Bridge, prefabricated cofferdams on the Deer 
Isle Bridge in Maine, and the collapsible bottom doo, 
caissons in use now on the Narrows Bridge at Taco, 

In pile foundations we note a growing tendency ¢, 
ward the use of steel sections and steel pipe, thoug th, 
old reliable wood, cast-in-place and pre-cast concret, 
piles are still popular. Steel sheet piling has large!y ,, 
placed wood sheeting for cofferdams and shoring: ang 
shapes, weights, and types are available for every need 
Caisson boring machines have been successfully used on 
several recent projects, but so far their application js 
apparently limited to certain types of ground, free oj 
large boulders. 

Great advances have been made recently in hard-rock 
tunneling, which have made economically feasible such 
projects as the Boulder Dam diversion tunnels, the 
Colorado River and Delaware River aqueducts. <A 
major change in methods has been the adoption of dri} 
carriages for all but the smallest of tunnels. Better and 
faster mucking machines, improved switching, hauling 
and hoisting arrangements have speeded up tunnel 
driving. The latest pneumatic rock drills are equipped 
with automatic feeds that give maximum drilling ef 
ficiency. Ventilation and dust control become important 
engineering problems as we become more and more con 
scious of occupational disease hazards. 

Concrete lining procedure has been speeded up by 
use of traveling and collapsible steel forms, by concret 
pumping, and by more efficient pneumatic concret: 
placers. 

Advancement in building construction has come largel\ 
through the use of new and better materials and building 
products, and through more intelligent construction 
management. Mechanization of building construction 
procedure is limited as to possibilities, for building stil! 
is, and probably will be for some time to come, largely 
a hand labor operation. Chances for improvement over 
present methods of building construction lie mostly in 
prefabrication of the various units. As mentioned 
earlier in this paper, the attitude of labor must chang: 
before much along this line can be achieved. 

The American construction industry is proud of its 
progress and looks forward to further improvements in 
its methods and equipment. That anticipation is justi 
fied by past performances. We see every reason to be 
lieve that this revolutionary progress will continue and 
only hope that our successors will be kind enough t 
refer with tolerance to our boasts of our achievements 
in 1939. 
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From Columbus’ Compass to the First Transit 


Important Steps in the Evolution of Surveying Instruments 


SECOND OF Two ARTICLES ON 
By W. H. 


THE History OF SURVEYING 


RAYNER 


AssociaATE MeMBeR AMERICAN Society or Civit ENGINEERS 
AssisTANt Proressor or Civit ENGINEERING, UNiversitry OF ILurNnors, Ursana, ILL. 


Ages obscures the work of the 


cE darkness of the Middle IT N the first of these articles, Professor 


But a great advance had been 


Rayner described the surveying meth- made at the time of this writer, for 


surveyors as it does that of ods and tools of ancient times. Continu- he describes the compass and its use 
ther men. In fact, we find no im- ing his historical review, he begins here in mine surveys. As noted in a pre- 


portant writing on the subject until with the close of the 


Middle Ages, and _ ceding paragraph, the compass dial 


a half-century after Columbus had traces the development of modern instru- is subdivided into hours and quarters 
discovered the new world (sailing by ments through the contributions of such instead of degrees. Surrounding the 
the aid of the pivoted compass then men as Digges, Lippershey, Gascoigne, dial is a wood disk from which con- 
in common use). It was in 1556 Praetorius, Vernier, Thevenot, and _ centric rings have been grooved and 
that Agricola'* published his very Ramsden. These articles were originally filled with wax. The wax rings were 
interesting and comprehensive trea- presented as a paper before Committee numbered and in some cases were of 
tise on mining, one chapter of VIII (Surveying and Geodesy) of the different colors for purposes of iden- 
which was devoted to a description Civil Engineering Division, Society for tification. A tripod, or other sup- 
of the instruments and the methods the Promotion of Engineering Educa- port, fixed the instrument in posi- 
of mine surveying. From thatdate (ion, at the 47th annual meeting of that tion above a stake in the ground or 


we note steady progress in every society, in June 1939. 


ohase of the subject, down to the 

present. A chronological treatment of these develop- 
ments appears to be most convenient and will be used 
n the following discussion. 

The Compass. It has long been thought that the 
compass was of Chinese origin and that knowledge of it 
was brought into Europe by that famous man-about- 
the-world, Marco Polo (1254-1324), but recent authori- 
ties," ' reach the conclusions that ‘‘the wet compass 
i.e., a needle floated on a stick or a straw) has not been 
proved to exist in China before our 12th century”; that 
the first authentic mention of the dry compass (i. e., a 
pivoted needle) appears to be by Alexander Neckam, 
an Englishman who died in 1217; and that the dry 
compass was introduced from Europe into Japan and 
thence into China. 

lhe earliest compass used in mine surveying in 
England and in Germany was in the form of a circle 
livided into 24 hours, Fig. 4, and the meridian was 
marked ‘‘midday”’ at one end 
and “‘midnight’”’ at the other. 
This instrument, called the 
miner's “‘dial,”’ with various 
modifications has remained in 
use until recent times. Its origin 
can be traced directly to the sun 
lial, which was in common use 
in Roman and later times. 

Agricola’s Instruments. As 
previously mentioned, Agricola 
in his treatise of 1556 devotes 
me chapter to surveying meth- 
is then in use. As in ancient 
umes, the use of the plumb line, 
and of similar right and oblique 
tangles, served most of the 
needs of the surveyor’s prac- 
uce. [hus in Fig. 5, taken from 
Agricola’s work, the surveyor is 
determining how far the tunnel 
must driven and the shaft 
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effect a juncture. Fic. 4. THe Compass OR MINER'S DIAL 


a mark on the floor of the tunnel. 

The instrument was used some- 
what as follows: From the stake or mark beneath the 
compass a rope was stretched taut to the next station on 
the traverse. The compass was oriented by the needle 
and the direction of the rope was recorded on one or an- 
other of the wax rings by a mark made in the wax. A 
suitable record and sequence of the courses was kept and 
the survey was then duplicated above ground in the 
“surveyor’s field,”’ from which it was possible to find by 
direct measurements the distances and directions that 
could not be determined underground. 

The Theodolite. The year 1571 is one of the most 
notable dates in the history of surveying, for in that year 
Thomas Digges, an English mathematician and surveyor, 
who may be called the father of modern surveying, pub- 
lished his book entitled Pantometria, in which is de- 
scribed the construction and use of his ‘“Topographicall 
Instrument” (Figs. 6, 7, and 8), the prototype of the 
modern theodolite or transit. 

There has been much specu- 
lation and discussion about the 
origin of the word ‘‘theodolite”’ 
as applied to modern instru- 
ments, but one authority’ has 
offered a surprisingly simple ex- 
planation which seems to be the 
logical one—that the name 
theodolitus, which Digges ap- 
plied to the circle of his instru- 
ment, means, from its Greek 
roots, ‘‘a distinctly marked rim 
(or disk) for viewing, or for ob- 
servation.”’ And it should be 
noted that Digges used the term 
to designate only the subdivided 
horizontal circle or disk. The 
instrument as a whole he called 
the ‘“‘Topographicall Instru- 
ment.” 

The following interesting de- 
scription by the inventor is 
quoted from his Pantometria." 
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“It is but a circle 
divided into 360 
degrees or grades, 
or a semicircle 
parted into 180 
portions, and every 
one of these divi- 
sions in 3 or rather 
6 parts. . . The in- 
dex of that instru- 
ment, with the 
sights, etc., are not 
unlike to that 
which the square 
hath: In his backe 
prepare a vice or 
scrue to be fast- 
ened in the top of 
some staffe, if it be 
a circle as here: 
‘then follows the 
illustration shown 
here as Fig. 6} let 
your instrument 
be so large that 
from the center to 
the degrees may 
be a foote in length, more if ye list, so that you not 
erre in your practices.” 

The instrument is shown in use in Fig. 8. This crude 
picture hardly suffices to show the similarity of this in- 
strument to our transit; but it had, in fact, most of the 
essential features of the modern instrument except the 
telescopic line of sight. 

The Telescope. The importance of the telescope in 
increasing the speed and accuracy of surveying measure- 
ments can hardly be overestimated, hence the surveyor 
shares with the astronomer an interest in the discovery 
of the refracting telescope. Four names are usually 
mentioned as sharing the honors of this discovery—Jan 
Lippershey, Zacharias Jansen, James Metius, and Galli- 
leo; but a recent writer,'* after a careful scrutiny and 
analysis of the evidence, concludes that the honor un 
questionably goes to Jan Lippershey, a Dutch spectacle- 
maker of Middleburg in Zeeland, who constructed a re- 
fracting telescope in the year 1608. It is true, however, 
that in May 1609, Galileo, having been told of the exis- 
tence of lenses so arranged as to magnify objects, suc- 
cessfully constructed such a telescope, and subsequently 
perfected the instrument much beyond any then in ex- 
istence. He attained a magnification of 33 diameters 
(and would have gone further had he known how to 
eliminate the effects of chromatic aberration), and dis- 
covered the satellites of Jupiter, the phases of Venus, the 
rotation of the sun, the valleys on the moon, and estab- 
lished beyond a doubt the Copernican system of as- 
tronomy 

The Cross-Hairs. The device which enabled the 
telescope to be used on surveying instruments was the 
placement of cross-hairs at the common focus of the 
lenses, thus fixing the line of sight. This was first done 
by a young English scientist Gascoigne (1620-1644). 
For his cross-hairs he used a thread of silk. Two years 
earlier he had invented the micrometer, using the edge of 
metal plates for this purpose. He was killed in his 
twenty-fourth year in the battle of Marsten Moor. 

Subsequently silver wires, and etched lines on glass or 
mica, were used until the year 1785, when David Ritten- 

He gives the following account 
“T have lately (1785) with no 











AGRICOLA 


Fic. 5. MIne SURVEYING 


house used spider webs. 


of his achievement.' 


Vor.9g Noy 


small difficulty placed the thread of a spider in some oj 
my instruments; it has a beautiful effect; it is not one. 
tenth the size of the thread of the silk worm, and jt is 
rounder and more evenly of a thickness... . I believe jt 
will be lasting, it being more than four months since | 
first put it in my transit telescope, and it continues fy}, 
extended and free from knobs or particles of dust.”’ 

The Plane Table. The plane-table instrument in ay 
elementary form was evidently in use in very early times 
by explorers and others for making sketches, but the ip. 
strument was greatly improved and the list of its acces. 
sories, except the telescope, was practically completed 
by John Praetorius,'® who invented and constructed his 
instrument (Fig. 9) in the year 1590. This instrument 
with some modifications remained in use until the be. 
ginning of the nineteenth century. 





















































Fic. 6. Dicecers’ “Square GEOMETRICALL” 

The usefulness of the instrument in map constructioi 
was evident. When it was proposed to chart the shor 
line of the United States, Ferdinand Hassler,” wh 
later became superintendent of the U. S. Coast and 
Geodetic Survey, brought with him from England, in the 
year 1815, two plane tables which he had there con 
structed, to serve as models from which others were to be 
made for this work. His instrument made use of a tele- 
scopic line of sight and introduced other important im 
provements. 

When, about the middle of the nineteenth century, the 
stadia method was applied to plane-table work, the use 
fulness of this instrument was greatly increased, and it 
has remained the principal mapping instrument of the 
U. S. Coast and Geodetic Survey, the U. S. Geological 
Survey, and other organizations. 

The Vernier. It 
has been remarked 
that the circle di- 
vided into 360 de- 
grees was in use for 
astronomical obser- 
vations in very 
early times. Every 
effort was made to 
increase the pre- 
cision of the sub- 
divisions, and natu- 
rally large circles 
were first used. 
The dioptrae were Fig. 7 
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me cases as much as 6 ft 5 

1 diameter; Ptolemy (about | ae 
1390 A.D.) had a polished stone 
astrolabe large enough to be 
subdivided into single minutes 
of are; and Digges’ theodolitus 
was 2ftin diameter. According 
to Briggs,'! diagonal scales were 
invented about 1560 and were 
ysed well into the eighteenth 
century on circles of 12 or 14 in. 
in diameter. 

A Portuguese by the name of 

















tisans evidently taking great care 
Y in the workmanship and appear- 
ance of their instruments. 

An example of this type is 
shown in Fig. 10. This instru- 
ment was called a ‘‘semi-circum- 
ferentor’’ or ‘‘graphometer,”’ 
combining, as may be seen, the 
principles of both the theodolite 
and the compass. Instruments 

of this type in the hands of George 
6 Washington, Thomas Jefferson, 
Mason and Dixon, and others of 


a 





Pedro Nunez described in his a 
hook De Crepusculis a device | 
for reading small subdivisions 
of a graduated scale by means of 1 
concentric circles, each of which 

was subdivided into a number 

{ parts different by a given toa 
mount from that of the next 

adjacent circle. This device, 

known as the nonius, created 

great interest all over Europe P 





Tle 
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less renown, served to lay down 
the boundaries of the colonial 
possessions and of the 13 original 
states, and to locate our canals 
and railroads in the early period 
of their development. 

The Transit. When the tele- 
scope was first applied to the 
theodolite, it was of such length 
that the line of sight could not 








rs —> be rotated through the zenith 











from the forward to the reversed 





and was widely used. One, 
carefully constructed, would 
read to one-hundredth of a de- 
sree, but the mechanical imperfections made such accu- 
racy apparent rather than real. 

In 1631 Pierre Vernier, a Frenchman, published in 
Brussels a description of the device which, bearing the 
inventor’s name, is in universal use today. 

The Stadia Method. The stadia method was made 
possible by the application of the telescope to surveying 
ustruments. Here again the credit goes to the young 
scientist, Gascoigne,’ who by this invention (1640) 
ompleted for us the principal features and uses of the 
elescope as applied to surveying instruments. (He 
had previously introduced the use of cross-hairs and the 
micrometer.) James Watt invented the stadia method 
ilso, evidently independently, but ata later date (1770). 

The Spirit Level. No material advancement in in- 
struments for leveling, beyond the use of water levels or 
the chorobates, seems to have been made until the year 
670, when the Frenchman Thevenot invented the “air 
evel.”"' Water was first used as the liquid, until Fon- 
tana introduced spirits in 1775. Considering the impor- 
tance and wide range of the uses of this invention, it 
justly takes its place in the first rank. 

Our commonly used wye-level construction was in- 
vented by Sisson (1740) and improved by Ramsden and 
thers. The dumpy type was originally called the 
Gravatt level after its designer (1848). 

The Semi-Circumferentor or Graphometer. Although 
the telescope had been applied to angle-measuring instru- 
ments as early as 
1669, we know 
that the peep-sight 
served to fix the 
line of sight on 
most instruments 
used in mine and 
land surveying 
down to the mid- 
dle of the nine- 
teenth century. 
French instrument 
makers seemed to 
excel in this class 
of work, their ar- 


Ss. Dicecrs’ ““TopoGRAPHICALL 
INSTRUMENT IN USE”’ 


Fic. 9. THE PRAETORIAN MENSULA 


position—that is, it could not 
be plunged. For purposes of 
adjustment the horizontal axis could be removed, but 
this was not a convenient field operation. This type 
is still used in astronomical instruments. 

When the telescope was shortened and the standards 
raised to permit it to pass through the zenith, the in- 
strument was called a “‘transit.’’ This arrangement 
permits the rapid 
and accurate pro- 
longation of a 
straight line and 
provides a_ con- 
venient method of 
eliminating in- 
strumental errors, 
both of which 
procedures are 
very important in 
all surveying 
work. 

The application Fic. 10. Earty SURVEYING INSTRUMEN1 
of the telescope ' 
to angle-measuring instruments, which seems to have 
been done first by Picard in 1669," vastly increased the 
range and usefulness of such instruments, especially the 
theodolite and the spirit level. 

This wider use of telescopes on surveying instruments, 
particularly in connection with the geodetic surveys in- 
stituted by Great Britain in India, created a demand for 
greater accuracy in the subdivision of the circle. This 
brought about the great advance that came with Rams- 
den’s invention of the dividing engine (1763), which 
enabled him to graduate a limb with such precision that 
by means of a micrometer, which he applied, angles 
could be read to single seconds. 

Lyman! can sight no proof, but circumstantial evi- 
dence inclines him to believe that Draper, a Philadelphia 
instrument maker, constructed the first transit in the 
form with which we are so familiar (Fig. 11). This in- 
strument, he thinks, is of a date earlier than 1831, the 
date claimed by D. D. Scott'* for the first transit made 
by Young. There are many points of interest about this 
instrument, and many improvements added by later 
makers that should be mentioned if space permitted, but 
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it will suffice to give only a few of its characteristics as 
compared with the modern transit. It had (1) a long 


spindle; (2) an erecting eyepiece, (3) a pivot screw for 
adjusting the horizontal axis, (4) no cups under the level 
screws, (5) four level screws, (6) clamp and tangent 


screws, and (7) no 
shifting head. 

Units of Length. 
Che units of linear 
measure have been 
so many and varied 
as to prohibit any 
thing like a com 
plete description, 
but mention will be 
made here of three 
or four of the most 
ancient or most 
widely used, and a 
brief account given 
of the origin of the 
common English 
units now in use in 
the United States. 

The cubit and 
digit have for us 
the greatest signifi- 
cance. They were 
evidently in use in 
the earliest times and in nearly every civilization of which 
we have record, the former being equivalent to about 20 
in. and the latter to about */, in. These lengths varied 
slightly, of course, from place to place and from time to 
time. One authority" gives the Roman units as follows: 
| cubit 17'/e in.; 1 digit = */,in.; 1 foot = 11 '/, in. 
rhe origin of the digit and the foot may be ascribed to 
the width of the finger and the length of the foot, but 
that of the cubit remains obsure. 

The meter (39.36996 in.) is the result of the attempt of 
French scientists to determine the length of the one- 
millionth part of a quadrant of the earth. 

Caesar's Commentaries have made us familiar with the 
mille passum™ of the Roman armies, from which our 
terms ‘‘mile’’ and “‘pace’’ are clearly derived; also the 
ager, or area of land that could be plowed in one day by a 
yoke of oxen, and which has become our “‘acre.’’ Again 
the Roman pertica, meaning a measuring stick or pole, 
became in English usage the “perch,” ‘“‘pole,’’ “rood,” 
or “rod’’ still used in our term “‘level rod’’; also as a unit 
of length (16'/, ft) in land measure. 

The necessity of standardizing these units arose, and 
we have this authoritative statement from Jacob Koebel 
in his work on surveying’’ published in 1570, one copy 
of which is in the New York Public Library: “‘A rood 
should by the right and lawful way, and in accordance 
with scientific usage, be made thus: sixteen men, short 
and tall, one after the other, as they come out of church, 
should place each a shoe in one line; and if you take a 
length of exactly 16 of these shoes, that length shall 
be a true rood”’ (see Fig. 12). 

Quoting from Airy," ‘The earliest statute dealing 
with land measure which has come down to us, is the 
famous statute De Admensuratione Terrae, 33 Edw. I, 
A.D. 1305. In this curious statute the acre is defined by 
its length and breadth, the length changing by one perch 
at a time, and the corresponding breadth being given as 
computed, so that in every case the product of the 
length by the breadth amounts to 160 square perches. 
And the length of the perch is defined to be 5 '/2 yd. 
[hus the area of the acre is strictly defined by this 
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statute. This statute appears to have been suffic.«y; 
for many years, but it at last became necessary to fix th, 
shape as well as the size of the statute acre and i» 4 
paper by Mr. Agard, dated November 24, 1599, i; jc 
stated as follows: ‘The table of the Star-Chamber mac, 
in the 12th year of the reign of Henry VII by sundry oj 
the Council by Commission setteth down that an acr 
should be XL pole in length and 4 pole in breadth: by; 
how many feet the pole should contain it mentioneth 
not.’ This was followed by the act of Elizabeth Ann 
35, cap vi., which runs as follows: Commons or 
waste grounds lying within 3 miles of London shal! not 
be enclosed. A mile shall contain 8 furlongs, every jyr 
long 40 poles, and every pole shall contain sixteen foot 
and a half.’”’ 

The pole or perch was sufficiently convenient for the 
simple procedures of laying out small regular tracts, but 
for larger or irregular tracts a more convenient unit was 
sought, and the length 22 yd, or the breadth of one 
acre, naturally suggested itself. The adaptation of this 
unit of 22 yd, now known as the chain, was undoubt 
edly due to Gunter. In his book, Ed. 1653, he gives a 
table for the use of the chain, composed of 100 links, 
which he called centesmes and shows how this method oi 
measurement would facilitate the computation of areas 
One of his problems is, “‘Having the length and breadth 
of an oblong superpicies given in chains, to find the con- 
tent in acres’; and he proceeds to say, “‘It being trouble 
some to divide the content in perches by 160, we may 
measure the length and breadth by chains, each chain 
being 4 perches in length and divided into 100 links, the: 
will the work be more easie in Arithmetique.” 
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Technical and Social Aspects of Watershed 
and Reservoir Sanitation 


By C. A. Hotmaquistr 
Director, Division or SANITATION, New York Strate DEPARTMENT OF HEALTH 
and C. R. Cox, Assoc. M. Am. Soc. C.E. 


Cuier, Bureau or Water Suppry, Division or SANITATION, New York State DEPARTMENT OF HEALTH 


REAT increases in automo- 
bile travel, enabling people 


OOPERATION with the general states there are state-wide regu- 
public and with property owners on lations pertaining to the protection 


toreach remote regions with the watersheds, supported by appropriate of public supplies. The laws of a 
ease, and growing interest in outdoor regulations, results in better protection to number of states, including New 
recreation, especially aquatic sports, public water supplies than rigid control York, authorize the state depart- 
have created new problems in the of an uncompromising nature, say ments of health to enact specific 
protection of water supplies. The Messrs. Holmquist and Cox. They rules and regulations for the pro- 
pressure of public demand also is show that reasonable recreational use of tection of individual public water 
leading to reconsideration of the reservoirs and watersheds by the public supplies. Such rules and regula- 
recreational use of watersheds and is not inconsistent with the provision of _ tions have been enacted to protect 


reservoirs, especially where natural a safe water supply. 


While they natu- 219 supplies in New York State. 


lakes and ponds are not abundant. rally approach the subject with NewYork They have been found of funda- 
here is a distinct tendency, there- State mainly in mind, their comments mental importance to watershed 
fore, for water supply officials to im large degree are applicable to all sec- sanitation. It is pertinent, there 
adopt a more lenient attitude tions of the country. Their paper was fore, to mention certain basic as- 
toward the controlled use of such  orgininally presented before the Sanitary pects of these rules. 


facilities, due weight however being Engineering Division at the Society's 1. 
given to protection from permanent 1939 Annual Convention. 


sources of pollution. 

For the purposes of this discussion it would appear that 
the factors controlling the sanitation of watersheds and 
impounding reservoirs are as follows: (1) geographical 
considerations, such as climate, topography, geology; 
2) use to which the watershed is put; (3) ownership of 
the watershed; (4) type of control permitted by state 
and local laws; (5) extent and adequacy of supervision 
maintained over sanitary conditions on the watershed; 
(}) storage period provided by the reservoir or natural 
lake in so far as this affects self-purification of the stored 
water; and (7) effectiveness of final treatment. 

Space precludes a detailed discussion of these sub- 
jects, but it should be noted that there is a marked dis- 
tinction between conditions on mountainous water- 
sheds where population density may be very small, and 
those of large streams draining inhabited areas on which 
sewered municipalities may be located. In the former in- 
stance, every effort should be made through the purchase 
of land and through the enforcement of any available pro- 
tective laws to discourage the development of permanent 
sources of pollution, whereas in the latter instance super- 
vision must be restricted to seeing that adequate dis- 
posal of sewage is secured and that the supplies are sub- 
ject to adequate treatment. The sanitary control of 
watersheds and impounding reservoirs, therefore, usually 
must be restricted to those cases where population densi- 
ties are moderate and where prevention of pollution still 
is feasible at a cost commensurate with the benefits. 
\ctually, we are approaching this subject from the view- 
pot of the northeastern states and more particularly 
! New York State. 


SASIC ASPECTS OF PROTECTIVE REGULATIONS IN NEW YORK 


As the law of the states concerned must form the foun- 
dation for watershed sanitation, obviously no single, 
country-wide procedure is feasible. In the majority of 
the states it appears that the basic law contains no 
specie reference to watershed sanitation, but in about 15 
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The rules authorize the local 
water supply authorities to exercise 
supervision over watershed areas not 
owned by the municipality or water company or under 
the jurisdiction of the municipality, and therefore the 
sanitary inspectors of these local authorities are able to 
patrol whole watersheds without hindrance by property 
owners, trespass laws, and so forth. This is in contrast 
to the situation under state-wide basic laws, where the 
representatives of state health departments must make 
such inspections. 

2. Rules and regulations are enacted to apply to 
specific conditions on a particular watershed rather than 
being of a general nature suitable for state-wide applica- 
tion. 

3. Violations of the rules and regulations discovered 
by local inspectors must be verified by a representative 
of the State Department of Health, following which the 
violation is formally brought to the attention of the 
board of health of the township in which the violation 
occurs. Corrective measures may be enforced either by 
local health officials or by the officials of the municipality 
or water company. 

4. Regulations can be modified as occasion arises 
without recourse to legislative action. 

Of course these rules and regulations must be enforced 
with due regard to the riparian rights of private property 
owners. For instance, the case of George vs. Chester 
(202, New York, 398, June 1911) was decided in favor of 
the riparian owner. It was explicitly stated in the 
court decision that the waters of Walton Lake, the water 
supply of the village of Chester, could be used by riparian 
owners for boating, bathing, fishing, swimming, and so 
forth, for themselves, their guests and lessees, ‘‘so long 
as such use is reasonable.’’ In other words, such riparian 
rights could not be used so as to jeopardize similar 
rights of other riparian owners or the general welfare of 
the public. 

As a result of this court decision, it is possible to 
enforce rules and regulations by local boards of health 
requiring owners of property to correct violations at the 
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owners expense as long as questions of public health 
are concerned and the benefits to society outweigh the 
curtailment of the property rights concerned. Con- 
versely, municipalities or water companies benefiting 
must compensate property owners for any curtailment of 
rights which such owners lawfully exercise under the 
common law without creating a menace to the public 
health. For instance, the above-mentioned court de 
cision included a statement that the village of Chester 
had recourse to the purchase of the property rights to 
Walton Lake, or that the village could install a filtration 
plant. 

It is generally held that the phrase ‘‘so long as the use 
is reasonable’ applies to the ordinary use of riparian and 
property rights such as bathing by property owners and 
their guests, but that the operation of a public bathing 
beach so as to pollute public water supplies would con- 
stitute an unreasonable use, which could be suppressed 
in the interests of public welfare without compensation 
to the property owners. Furthermore, court decisions 
usually support action which is demonstrated as neces- 
sary to protect the public health, even though this results 
in the curtailment of property rights; that is, public wel- 
fare usually transcends private property rights. To 
avoid litigation, however, it is advantageous for munici- 
palities and water companies benefiting to cooperate 
with mparian owners in the correction of potential 
sources of pollution. 

Watershed sanitation must also be considered in the 
light of the laws pertaining to prevention of stream pol- 
lution and the approval of plans for such facilities as 
sewage treatment works. These laws are of funda- 
mental importance in the protection of the purity of 
large streams draining inhabited watersheds where more 
drastic control is not feasible. In general, it appears 
that various state laws are reasonably satisfactory in this 
connection, but that there is need for a far more intensive 
program for the treatment of sewage by municipalities 
and for more detailed supervision over stream pollution. 
hese problems usually are state wide or national in 
character, and not subject to action by municipalities 
or water companies. 


PERMISSIBLE EXTENT OF CONTROLLED USE 


Admittedly the protection of public water supplies 
from pollution is of paramount importance because a 
properly protected source will yield water capable of 
economical and adequate treatment, and failure of treat- 
ment will not be so disastrous. Complete protection 
through prohibiting any use of watersheds of impound- 
ing reservoirs, however, is not feasible even when all the 
watershed is owned by a municipality or water company. 
In fact, it has been found in New York State that the 
regulated use of a watershed under the supervision of 
inspectors or guards is preferable to an attempt to pro 
hibit all use. It would seem, therefore, that the crux of 
the problem is to determine in each specific instance the 
permissible extent of controlled use in the light of local 
conditions. 

It is impossible to formulate any simple quantitative 
measure of the permissible degree of pollution of raw 
water which would act as a definite guide in watershed 
and impounding reservoir sanitation. Ordinarily, of 
course, more stress is placed upon the elimination of 
sources of pollution, or in determining the significance of 
unavoidable pollution at its source, than upon the de 
gree of bacterial pollution of the raw water reaching 
the treatment plant. It is significant that bathing in 
sources of public water supply is held by many citizens 
to be undesirable both from esthetic and sanitary stand- 


points, whereas other more serious sources of pollution 
are overlooked. There is no doubt that bathing leads tp 
an increase in the concentration of coliform organisms 
The technical situation is modified, however, when ;+ is 
remembered that urinary carriers of pathogenic organisms 
are of very minor significance and that the waters of 
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RECREATIONAL USE OF MOUNTAIN LAKES CREATES Derrnire 
PROBLEMS IN SANITATION 


bathing beaches are not likely to be subject to direct 
fecal pollution as with the discharge of sewage. 

Such activities as hiking, hunting, mountain climbing, 
and picnicking on watersheds of reservoirs constitute a 
menace to the quality of the water, although here again 
pollution by transients has not caused outbreaks of water 
borne diseases in New York State, provided treatment by 
at least chlorination was maintained. On the other hand 
permanent camps, summer hotels, and picnic grounds 
constitute a more serious menace unless sanitary toilet 
facilities and sewage disposal are provided. Chapter 
VI of the New York State Sanitary Code pertaining to 
swimming pools and bathing beaches, and Chapter VII 
pertaining to camps, contain specific regulations for the 
protection of public water supplies from pollution from 
such sources. 

It is generally agreed that surface supplies exposed to 
accidental and willful pollution as well as to more serious 
contamination should be subject to minimum treatment 
by at least chlorination. On the other hand both filtra 
tion and chlorination are needed with most supplies 
subject to permanent and unavoidable pollution. For 
tunately, this degree of treatment ordinarily is needed 
for the production of a clear and attractive water befor: 
it is required from a public health standpoint. Con 
fidence in the adequacy of water treatment, however, is 
no excuse for neglecting the protection of sources of sup 
ply in so far as possible with the funds available. 

These general statements apply to incidental pollu 
tion by the general public. More definite control o! 
typhoid carriers residing on watersheds is necessary and 
should be arranged for by the development of a compre 
hensive program by the health and water supply officials 
Extreme vigilance is necessary and only the most definite 
precautions are adequate. 

The general public is inclined to overemphasize th 
sanitary significance of visible pollution such as garbage 
dead animals, and even rubbish, and to overlook mort 
serious pollution resulting from the direct discharge 0! 
sewage through under-water outlets. Furthermore, !- 
dividuals residing in certain portions of the country would 
react unfavorably to the use of certain sources of pubix 
water supply whereas those fromother sections assume that 
such sources should be used for economic and engineer 
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ng reasons. Experience has shown also that the layman 
; inclined to give more weight to the benefits of dilution 
, large lakes than to the benefits of treatment. It is 
jificult, therefore, to appraise the esthetic factor in 
sanitation, and education and organized publicity are 
eeded to secure appropriate public support. 





SewAGE TREATMENT PLANT FOR A COUNTY INSTITUTION 
WHERE COMPLETE TREATMENT WAS NEEDED TO 
PrRotTEcT A SMALL UPLAND STREAM 


Ownership of watershed areas and impounding reser- 
voirs by municipalities or water companies obviously 
places complete control in the hands of the water supply 
fficials. There is no doubt but that the general public 
will support the retention of such areas for use only 
for water supply purposes when small areas and reser- 
voirs are involved, although even here there is pressure 
from those who wish the right to fish. When large reser- 
voirs or natural lakes are involved, however, and when 
mly a portion of the watershed is owned by a munici- 
pality, great difficulty is experienced in enforcing laws 
wainst trespassing when a drastic, inflexible policy is 
ittempted. For instance, a large city in New York 
State owns the water rights to natural lakes used as 
sources of water supply and also a strip of land surround- 
ng most of the lakes. It was found to be impracticable, 
however, to exclude the public even when uniformed 
guards were employed. Court actions, although settled 
n favor of the city, resulted in fines of only a few cents, 
whereas costs were about $150 per case, and there was 
10 indication that the number of infringements would 
liminish. The adoption, however, of a more lenient at- 
titude toward those wishing to use the lake at points 
remote from the intake has resulted in a spirit of coopera 
tion and in more satisfactory control. 


RECREATIONAL USE OF A WATER-SUPPLY RESERVOIR 


The recent publication of a paper regarding the 
Springfield, Ill., supply indicates a still more extreme case 
where the cost of constructing a much-needed new source 
i supply, namely, a large impounding reservoir, was 
supported by the general public because they were as- 
sured that the reservoir would provide aquatic recrea- 
tional facilities. In this instance complete control is 
maintained by the city and regulated use is supervised. 
(he reservoir and tributary watershed are zoned so that 
omplete protection is afforded the reservoir waters within 
000 ft of the intake, whereas restricted bathing 
hes, picnic area, boating, and fishing are permitted 
it more distant points. All boats are licensed, and if 
they provide sleeping accommodations or toilets, a special 
permit must be secured. The Springfield supply is of 
ourse subject to complete treatment before delivery to 
the public. It is believed that this illustrates a definite 


wat 
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trend in those portions of the country where natural 
lakes and ponds are scarce. 

Local rules and regulations protecting specific supplies 
cannot be adequately enforced unless a permanent, 
trained staff of inspectors is employed for the larger 
supplies or unless water officials devote adequate time to 
patrolling the watershed and becoming acquainted with 
owners of private property so that potential violations 
may be anticipated and corrective measures taken before 
friction develops. Experience in New York State has 
definitely indicated that programs of cooperation should 
include assistance to property owners in the design of 
toilet facilities and sewage treatment works; in fact the 
best results are secured when larger municipalities defray 
the cost of construction of sanitary privies and similar 
facilities. The Department of Health passes upon the 
design of sewage treatment works for private properties 
when public water supplies are involved. 

Considerable time and attention have been given to 
the fencing of equalizing reservoirs storing treated water, 
and such fences are reasonably satisfactory when they 
are of the strictly ‘“‘manproof” type. Little can be gained, 

owever, by the fencing of impounding reservoirs when 
such protection does not extend to the tributary water- 
shed. It is usually sufficient in the area surrounding the 
reservoir to plant dense growths of evergreens. Where 
employees of water departments or companies occupy 
premises near reservoirs, it is usually preferable to land- 
scape the area surrounding the reservoir rather than to 
plant evergreens, so that casual inspection from the 
dwelling will permit a view of the area. In any case 
special attention must be given to protecting the reser- 
voir near the intake. 


MAIN POINTS IN WATERSHED SANITATION 


The following is a summary of the main points to be 
considered in watershed and reservoir sanitation: 

1. Any use of watersheds of reservoirs, the water 
from which is delivered without treatment, constitutes a 
menace to the health of the consumers of the water. 

2. All surface supplies should be treated because of 
the inability to completely control the use of even un 
inhabited watersheds. 

3. The restricted recreational use of uninhabited 
watersheds of reservoirs of treated supplies is permissible, 
provided the degree of control, the effectiveness of self- 
purification in the reservoir, and the effectiveness of 
final treatment are coordinated. 

4. The restricted recreational use of inhabited water 
sheds and large impounding reservoirs and lakes does not 
appreciably increase the degree of pollution of the raw 
water or the degree of required treatment. 

5. The sanitary protection of watersheds and im 
pounding reservoirs is the first duty of water officials re- 
gardless of the subsequent degree of treatment of the water. 

6. An attitude of cooperation with the general public 
and owners of property on the watersheds, supported by 
appropriate laws and regulations, results in better protec 
tion than an attempt at rigid control of an uncompro- 
mising nature. 

7. Special rules and regulations protecting individual 
supplies are needed where watersheds and reservoirs are 
not owned by municipalities or water companies. 

8. Special staffs are needed for the adequate control 
of watersheds where provisions are made to adapt ad 
ministrative policies to local needs and interests of owners 
of private property, and where cooperation is designed 
to overcome antagonism and secure the active support 
of the general public. 

9. Special control of typhoid carriers is essential. 

















Possible and Probable Future Floods 


Analysis of Data on “Record Floods’ Suggests Need for Comprehensive Program of 
Research in Storm Probabilities 


By Wici1aM P. CrEAGER 


MempBer AMERICAN Society or Civit ENGINEERS 
ConsuLTING ENGINEER, Burra.Lo, N.Y. 


HE writer can recall that, until about thirty years 
ago, a spillway designed to pass a flood 50 to 100 
per cent larger than the largest which had occurred 
during a period of record as long as 25 years, was con- 
sidered adequate. It is obvious that such methods 
were used by engineers at that time solely because others 
were not available 
About 1914 the theory of probabilities was applied to 
flood studies; that is, curves were derived indicating 
by past records on a stream the frequency with which, 
during a long period, a given flood should be expected. 
Notwithstanding the fact that periods of record some 
times did not exceed 20 years and very seldom exceeded 
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DATA AVAILABLE IN 1890 


40 or 40 years, these probability curves were extrapolated 
to estimate the flood which would be expected during 
long periods—once in 1,000, 5,000, 10,000 years, etc. 
hen, according to the judgment of the engineer, the 
1,000, 5,000, or 10,000-year flood was selected for the 
design capacity of the spillway. 

So seriously was this method of estimating floods taken 
that numerous articles appeared in the technical pub 
lications defining more exact methods for such extrapo 
lation by use of Pearson's and other functions; the 
writer included chapters on the method in two books; 
other books also dealt with them; and the late Allen 
Hazen devoted an entire volume to the subject. 

Recently, however, it has been proved by advanced 
studies and a greater accumulation of data, that the 
probability method is entirely inadequate. Data on 
floods of many years ago and gagings of more recent 
floods have shown conclusively that there must be a com- 
bination of meteorological conditions which give rise to 
storms of a special class, which occur so infrequently 
that their resulting floods seldom appear on the published 
records of a given river. These storms and their result- 
ing floods seem to be in a different class from ordinary 
ones and to follow some law of their own. 

Thus floods have occurred on rivers which, based upon 
probability studies of prior records of considerable 
length, would have a frequency, not of the usually 
adopted 1,000 to 10,000 years, but of once in millions 
and even billions of years. 

As one of the many recent examples, it is noted that 
the Republican River in Nebraska experienced a flood in 


1935 which was over 10 times as large as had ever o 
curred on that river during 40 prior years of record 
The use of the probability method as previously de. 
scribed would never in the world have resulted in ap 
adequate spillway for that storm. However, more re 
cent methods of prognostication would indicate the pos 
sibility of such a storm very clearly. The probability 
method has therefore been abandoned except for specia! 
cases where the frequency of smaller floods is to by 
studied. However, there are hundreds of dams in this 
country which have spillways designed to pass maximum 
floods determined by the probability method. Man, 
of them are entirely inadequate and it will be only a 
question of time before they will be overtopped. Som 
owners have reestimated the flood probabilities for their 
dams andarearranging for increased capacities ; but for the 
most part sufficient remedial measureshave not been taken 

Much has been done by modern methods to overcon: 
the uncertainties regarding probable floods. However, 
we have yet to overcome the handicap of lack of long 
term records 


THE BASIS OF MODERN FLOOD STUDY METHODS 


Modern methods used in flood studies involve as basi 
data the worst recorded meteorological and hydrological 
phenomena which have been experienced in the past 
In many cases such phenomena, occurring within a divi 
sion of the country surrounding the site, and not to 
large to be reasonably indicative of comparable condi 
tions, have been plotted and enveloping curves drawn 
Data from such enveloping curves, adjusted in some cases 
for special peculiarities of the drainage area in question 
form the basic data from which to compute the flood 
The flood so computed then corresponds to what would 
happen at the site under the worst meteorological and 
hydrological conditions of record. This flood may bh 
termed the ‘computed spillway flood.”’ 

Since the computed spillway flood corresponds to past 
experience in that region, and since the worst experienc: 
that has occurred within our very limited period of ob 
servation surely must be exceeded in the future, it rm 





5000 

3000 

= 2000 

& 1000 Fs Trt + 4 

x | 

3 500 a 8 A 

» 300 +--+ poe 

& 200}—+-++4+—- +s 

+ | 

3 100 > ++ + 

c 

E 50 ro 

ve 30 F- , Trt 
20 t- . + + . ++ ’ 

| 

ee 








wore S Rae S GG 8 8888 8 8: 


Drainage Area, in Square Mile 


RECORD-BREAKING FLOODS IN THE UNITED 5Srares 
DaTA AVAILABLE IN 1913 






fer O¢ 
recy rd 
ly de- 
in an 
re re 
ie pos 
ability 
special 
to be 
n this 
‘imum 
Man 
mily a 
Some 
’ their 
or the 
taken 
\rcome 
vever, 
long 


basi 
ogical 
past 
divi 
it tor 
‘ondi 
raw 
cases 
stion 
flood 
vould 
| and 
Vv be 


past 

lence 
f ob 
t re 





\ g, No. i! 


to determine what margin of safety should be 
d—that is, how much the computed spillway flood 
be increased to obtain what may be termed the 
vay design flood,” or the flood that must be passed 

at the site. 
[t 1s the writer's experience that this margin has been 
jopted by various engineers with something that might 
he termed “‘judgment”’ but that is practically a stab in 
irk, since there is at present no indication of the 


the 
magnitude of possible or probable future meteorological 














Fu RECORD-BREAKING FLOODS IN THE UNITED STATES 
DaTA AVAILABLE IN 1921 


and hydrological occurrences in excess of those ex- 
perienced in the past. 

In an effort to throw some light on this phase of flood 
studies, the writer made the following investigation of 
maxinium recorded flood peaks. In order to have the 
greatest possible quantity of data with which to work, 
the maximum recorded flood peaks for the entire United 
States were used. Without doubt conclusions would be 
the same were any section of the country similarly 
studied. 

As an indication of the change in viewpoint that must 
accompany increased knowledge of floods, the writer 
has shown, in Figs. 1 and 2, enveloping curves of record- 
breaking floods of which we had knowledge in 1890 and 
i913, respectively. These curves were obtained from 
Fuller's tabulation published in TRANSACTIONS, Am. 
Soc. C.E., Vol. 77, page 564 (1914), but including only 
those floods of which we had knowledge at the respective 
dates. Figure 3 shows similar data but including only 
those floods of which we had knowledge in 1921. These 
data were obtained from the writer's curve published in 
that year in his book, Engineering for Masonry Dams. 
Figures 4 and 5 show the writer's unpublished charts 














Drainage Area, in Square Miles 


RECORD-BREAKING FLOODS IN THE UNITED STATES 
Data AVAILABLE IN 1934 


> <> ene 7 + +t} —+ . 4+4 + + oo a + — 4—_+_4 4 
me 4 +4 t Tritt 44-4] 
san . be | | }if 
. Las +@e ing ° i" 2 ++ ; +444. + + T t 4-— ese ter 4¢+-—- 
$ | - | | | 
od K + + ae * + ++ +—_+ +—+ — -4+-+ +4 _+14 
j ° | 
| | | | i | 
| . | i 
5 5K + J +++ + ol it and } oo ee! io) 
ee ++ + + + + Tris +—+ a 2 2 
v 7 ; + + 4+ eg + + + t-—4-- +444 
S 20 4 } +4 vs 4 ae ee! 
- | @ 
a = > | a 
5 + +-+ + 44 Toe + + + 
| | | Po 
| | i] | | 
+ + +—+-+4 +--+ ++ + . + 
v ++ + mind + ++ + 4 
‘ + + +—+-+-4 nada + +++ “Se 
+++ + + +14 + et ae +++ +444 
| ii | 
Lt |} Lit | et 
LJ |} | es MiB zig’y 
mo 
ween 2 R888 8 RRS 8 SSB 8 S88 F 
= 


Civit ENGINEERING for November 1939 669 














5000 . . — 
. + +--+ ; TT t +4 
3000 oiled | * i ; | | 1] | ] 1 rt 
ee Ss ll i 
g 1000 T TT é °° | 
= s00 i os od , + ; 
% 30} i co rt s 
% 200 tht HT ANY 
< | | Al 
3 1r ll lJ +4 t ' {eis + 
€ SS Srie 4 | ji ttt < + + 
3 30 2 os Ae eS ocr a 6 
= 20 oi | +44 | HH r . 
my LT TT 
o 
wows S R898 8 888 8 8888 8 888 8 
= ao £8 888 § 


Drainage Area, in Square Miles 
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as of 1934 and 1939. Figures | to 5 include only data 
available as of the respective dates. They do not 
include floods prior to those dates, the data for which 
were published subsequently. Figure 6 is a superim 
position of preceding figures. 


RECORDED FLOOD PEAKS CONTINUE TO INCREASE 


Figure 7, derived from these enveloping curves, shows 
how increased data have raised enormously the records 
of flood flows for all drainage areas. For instance, it 
will be noted that the maximum flood for an area of 100 
sq miles, of which we had knowledge in 1890, was 200 cu 
ft per sec per sq mile, while in 1939 this has increased 
about eightfold, or to 1,700 cu ft per sec per sq mile. 

As would be expected, the increase between 1890 and 
1939 for the larger areas is not so great, the flood for 
10,000 sq miles, for example, being only about doubled. 

It should be noted that the smooth enveloping curves 
of Figs. 1 to 5 were drawn to embrace all the records of 
maximum floods except where one or two seemed to be 
considerably above the general trend. Had the en- 
veloping curves been drawn to embrace all the records, 
the final curves of Fig. 7 would have shown the same 
trends but would have been slightly higher. 

Before starting this investigation it was the writer's 
expectancy, or rather hope, that the curves of Fig. 7. 
would have a tendency to flatten and show a possibility 
of becoming asymptotic to some maximum for each 
drainage area. However, this hope was not fully real- 
ized. 

The sudden upturn between 1934 and 1939 was 
caused principally by the 1935 floods in Texas, tabulated 
below. These floods are so extraordinary that, if the 
gagings can be considered correct, they may be classed 
as a phenomenon of a very special nature: 


AREA, SQ Cu FT PER SEc 

DATE LOCATION MILES PER SQ MILE 
May 31 Seco Creek 153 1,500 
June 14 West Nueces 880 609 
June 14 West Nueces 402 1,440 
June 14 Nueces 1,930 319 


The dotted extension lines of Fig. 7 indicate the trend 
when these floods are excluded. Without them the 
curves for the smaller areas have a tendency to flatten 
but the others have not. 

Curves similar to those just described for record floods 
could also be derived for record storms. The writer 
has not done this but he is sure that, if they were de 
rived and plotted, they would show the same increase 
with time, that is, an increase with the accumulation of 


data. 
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It is not the purpose of this article to draw any conclu- 
sions from the foregoing data. However, the question 
naturally arises as to how an extension of these curves 
would appear when plotted with data available in 1960 or 
later. 

At the present time, the writer is of the opinion that 
our spillways, proportioned by modern methods under 
conservative assumptions, are safe. He believes, how- 
ever, that the trends shown by Fig. 7 should be con- 
sidered well by those who believe that many engineers 
are ‘leaning over backwards”’ in the design of spillways. 


AN IMPORTANT PROBLEM FOR FURTHER RESEARCH 


here is no evidence that climatological conditions 
are changing perceptibly, the upward trend of the 
curves of Fig. 6 being due solely to an increasing number 
of gaging stations and an increasing period of record. 
Cherefore, the occurrence of greater floods as time passes 
must be according to the laws of probability and of 
chance. The writer suggests for further research the 
investigation of probabilities in connection with future 
floods. By this he does not refer to the now obsolete 
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probability curve previously mentioned, but the prob. 
ability of a storm, of greater magnitude than any that 
has occurred in the past, centering directly over a giyey 
drainage area. 

It must be evident that there are combinations oj 
circumstances the probability of which is too remote fo; 
consideration. For instance, while it is possible that the 
maximum flood for which a dam is designed and a severe 
earthquake may occur simultaneously, the probability 
is considered too 
remote and mod- 
ern practice does 
not require a de- 
sign to satisfy that 
condition. 
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Such a study would tend to crystallize the ideas of engi- 
neers on the proper margin of safety to apply to the com- 
puted flood to obtain the necessary spillway capacity—a 
matter on which at present our ideas are unfortunately 
extremely variable. 
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Problems in Foundation Grouting 


Dear Str: Mr. Hays’ article entitled “Improving Foundation 
Rock for Dams," in the May issue, is an authoritative and compre 
hensive general treatise on the art and problems of foundation 
grouting 

The increased effectiveness of inclined grout holes under certain 
conditions, as advocated by Mr. Hays, was strikingly demonstrated 
by experience in cutoff grouting under one of the earth-wing dams 
at Conchas Dam, N.Mex., where a series of holes inclined at an 
angle of 45 deg consumed an average of 3.8 sacks of cement per lin 
ft of hole, whereas a series of vertical holes in similar geologic 
formations consumed on the average only 0.31 sack per ft 

Stage grouting, as described by Mr. Hays, consists of alternate 
drilling and grouting at successive depths of one hole at a time 
Chis procedure is relatively expensive because of the discontinuity 
of operations, and it is somewhat undesirable because of the im 
paired effectiveness which follows the jetting of holes while the 
grout is still plastic At Conchas Dam, stage grouting was applied 
literally only in special cases where unusual loss of water, indicating 
the presence of correspondingly large or numerous crevices, occurred 
while drilling. It was found, in practice, that the cuttings from 
continued drilling tended to defeat the grouting purpose by lodging 
in and clogging up these crevices——despite subsequent energetic 














washing and flushing—with a resultant reduction in ultimate grout 
penetration. In such cases of unusual loss of drill water, drilling 
was suspended and the hole thoroughly washed out and immedi 
ately grouted. The hole was then cleaned and drilling resumed 
The expense and delay incident to stage drilling and grouting can 
be obviated and essentially the same effect obtained by drilling 
initially to full depth and grouting by progressively decreasing 
pressure stages with the use of packers at successive elevations 
from the bottom of the hole upward. This procedure was applied 
effectively under the earth-wing dams at Conchas Dam, where sur- 
charge loading of the foundation with a cover of concrete or earth 
was impracticable 

Water tests are not infallible as a guide to initial grout consis 
tency because a considerable consumption of water, which might 
give the impression of the presence of only one or two large open 
ings, may actually be due to escape through a number of small 
crevices. In such cases the hole may be prematurely satiated 5) 
an initially thick mix. Regardless of the indication from the wate! 
tests, it appears prudent, therefore, to start each hole with a thin 
mix—a procedure which permits much to be gained and little to be 
lost. At Conchas Dam specifications did not fix the consistency 
this being purposely left to the inspector to determine from judg 
ment of actual conditions. A 6:1 mix by volume was generalls 
used for starting, and although this is unusually thin—Mr. Hays 
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. limiting consistency of 5:1’’—its use was warranted by 
fac’ that the sandstones at Conchas Dam are quite porous and 
f absorbing a relatively large amount of water, resulting in 
vely thicker consistency as the grout travels away from 

In this connection, the ultimate disposal or absorption 
cess water in any cement grout above that required for 
hydration is an important factor in the formulation of a 
program and is therefore deserving of serious considera- 
n he light of the existing geologic conditions. A geologic 
7 with an engineering background combined with an engineering 
th a knowledge of geology forms an indispensable working 


ct 

am in the theoretical analysis and practical solution of the various 
oblems connected with dam foundations. 

Mr. Hays’ article constitutes an excellent framework of specifica- 


nstructions, and technique to which grouting procedure on 
ndations can readily be fitted. 
HANS KRAMER, M. Am. Soc. C.E. 
Captain, Corps of Engineers 
, Dam, N.Mex 


Correlating Laboratory and Field 
Tests 


fo THE Eprror: It has been said that theory, in effect, is 
stablished practice, as it ceases to exist as soon as the idea is proved 
be untrue. Ina sense this applies to observational and experi- 
ental hydraulics. Experimental ideas, which do not hold in 
tual practice, are valueless. The two go hand in hand, and 
either is complete without the other. 

Although early writings and ruins of structures indicate that 

re was an appreciation of the fundamental principles of hy- 
iraulics at an early date, the modern school of hydraulics dates 

mm 1764 when Professor Miscelloti of Turin published results of 
; studies and experiments and established the fundamental prin- 
iple that hydraulic formulas must be deduced from observations 
ind experiments and not from abstract reasoning. 

\s indicated in Mr. Matthes’ paper, in the July issue, hydraulics 

wy be considered from two standpoints: (1) the occurrence of 
water and its behavior in natural and artificial channels and (2) the 
«havior of water in connection with structures designed to provide 





r its use and regulation 

Hydraulics, especially as it relates to the flow of streams, is not 
inexact science. There are, however, certain well-defined charac- 

ristics of flow on which the laws concerning the occurrence of 


water in streams have been based. 


Originally laws in regard to flow of water were developed em- 
rically. As additional data and measurements became available, 
was found that in general these laws followed established physical 
mathematical principles and were susceptible to analytical 
nonstration. Observations both in the field and laboratory 
w form the basis for most fundamental developments. 
Lack of data in regard to streams and their characteristics and 
records of flow of adequate length has been largely responsible 
many theoretical assumptions relative to the occurrence of 
water’ As data have become available many theories have been 
ploded, others have been verified, and new ones have been estab- 
shed. Systematic measurements in regard to flow were started 
nly about 50 years ago. Inthe early work much experimentation 
was necessary and, therefore, but comparatively few accurate data 
rom which conclusions can be drawn extend back over 30 years 
ius is all too short a time for the study of long-time trends, cycles, 
l other problems. 

[he occurrence of water in natural streams is closely related to 
matological conditions. Accurate data relative to both are 
mparatively meager. As stream flow and climatic data become 
vailable, relationships are being established, which add much to 
it part of the science of hydraulics which relates to hydrology 
It is to be regretted, as Mr. Matthes states, that facilities for 
termining the relation of the performance in the laboratory to 
it in the field are not provided in planning for hydraulic works 

‘esigned on the basis of laboratory tests. Such comparisons would 

idd much of value in the design of similar structures 

Joun C. Hoyt, M. Am. Soc. C.E. 
Consulting Hydraulic Engineer, 
ishington, D.C. U. S. Geological Survey 
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Providing for Double Track 
Railroad Structures 
DEAR Sirk: An example of a major railroad structure built to 


provide for future second track in an economical manner is the 
Ellison Creek Viaduct (now called the Media Viaduct) on the 


ag ia! ore 
ain 1 A 





ELLISON CREEK ViADUCT (NOW THE MEDIA VIADUCT) ON THE 
ATCHISON, TOPEKA AND SANTA FE RAILROAD 


Atchison, Topeka and Santa Fe line between Kansas City and 
Chicago, shown in the accompanying photograph. 

When in 1893 I wrote a new bridge specification I was told to 
“try to build some spans that would last over 30 years, as that 
seemed to be the life 
of iron spans.”’ The 
new engine loading I 
used was about 70 per 
cent heavier than be- 
fore. Compared with 
Cooper's loading (not 
published till several 
years later) it would 
have been equivalent 
to F-41.5 on a 100-ft 
span or £-38 on a 
200-ft span; but the 
unit stress on dif- 
ferent members was / 
greater. I was also 
instructed to provide j 
for double track, which sy 
it was expected would LW _ 
be required in a few , 
years. As shown in / 
the sketch, the center i 
line of the single-track / 
viaduct was to be the 
center line between the i. 
future tracks, so the —------ 
new track could be 
placed either = side 
Provision was made 
for attaching a new leg to each leg of the original towers, 
braced to the original leg and resting on the same pedestal 
(of 9 piles). Thus not only the pedestals, but the sway bracing 
for the towers, and a set of buck and lateral braces for the girders, 
were all utilized 

The viaduct was built in 1894 and double tracked in 1908, 
as designed, the original now being 45 years old and carrying en 
gines of Cooper’s E-70 loading. The new specification was 
written during a ‘‘depression’’: from 1882 to 1887, the prices of 
steel spans ranged from 3.88 to 4.45 cents per lb; from 1893 to 1899, 
from 1.76 to 2.13 cents per Ib; and from 1903 to 1919, from 2.72 to 
5.08 cents per lb. 

Seldom do engineers designing structures have the opportunity 
of such a “full scale’’ test of longevity. The Media Viaduct is dis 
tinctive in this respect 


Base of Rail |~ Ls Sh Le, On 
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TypricaL Cross SECTION 


C. D. Purpon, M. Am. Soc. C.E 
Paris, Tex 
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Observational Hydraulics in Miami 
Conservancy District 


lo tHe Eprror: Hydraulic observations have been made by 


the engineers of The Miami Conservancy District for a very prac- 
tical reason—that is, to determine whether or not the works of the 


District have been functioning in accordance with the design 
[hese observations have not been exactly along the lines suggested 
in Mr. Matthes’ paper, in the July issue. The studies have con- 
sisted principally of the determinations of roughness coefficients in 
conduits and channels 

Below each of our dams there is an automatic stage recorder and 
a cableway for taking stream discharge measurements. Measure- 
ments are taken frequently so as to keep the rating curves correct. 
rhe discharges used to determine roughness coefficients in the 
conduits were taken from actual measurements during floods and 
not from the rating curves 

I'wo of our dams have long discharge conduits. That at Ger- 
mantown is 546 ft in length, and that at Englewood 712 ft. The 
cross-sectional areas are 91 and 108 sq ft, respectively. At the 
other dams the conduits are so short that the friction coefficient is of 
little importance. The results of our earlier measurements (pub- 
lished in TRANSACTIONS in 1929) showed the value of Kutter’s “‘n’’ 
to be 0.011 for the Germantown conduits and 0.010 for those at 
Englewood. Since that time 12 measurements have been taken at 
Germantown and 17 at Englewood, with practically the same 
results 

The ‘‘n”’ used in the design was 0.013. It was assumed that this 
value was too high for smooth concrete; however, it was thought 
that the surfaces might roughen with age, thus increasing the fric- 
tion. This has not occurred 

The capacities of the improved channels through the protected 
cities have also proved somewhat larger than the design called for 
and are thus able to take care of the additional discharge coming 
through the dams. Measurements made in the channels show the 
value of ‘‘n”’ to vary from 0.017 to 0.028. The higher values are for 
curved reaches with considerable variation in cross-section 


The greatest difficulty in finding the roughness coefficien: {o, our 
river channels lies in the accurate determination of surface slope, 
We have a number of gages on each side of the channel. —T hyege are 
carefully read several times for each determination, but there i 
always more or less wave action and roughness of the urface 
which makes an accurate reading rather difficult. Some type of 
portable stilling well may be a possible solution of this difficulty 

In addition to the determination of the values of “‘n,” measure 
ments have been made to determine rating curves for three Verfal] 
dams in the District. One is an ogee shape, another a modified 
ogee, and the third a broad-crested weir. Data obtained thus fa; 
are probably not sufficient to warrant publication. The procedyr, 
is to make discharge measurements by current meter below th: 
dams and to observe water surface elevations above and below the 
dams. A difficulty experienced lies in the difference in elevation of 
the water surface on the two banks of the streams above the dam: 
probably due to the alinement of the approach channel. 

At the outlets of the conduits through the Miami Conseryane, 
dams, energy is dissipated by the action of the hydraulic jump and 
a stilling pool. By the time the water leaves the pool its average 
velocity is greatly reduced, but we have no means of knowing wha: 
variations in velocity may occur in the cross-section just below the 
pool. We are attempting to design equipment to use at one of the 
dams for the purpose of taking velocity measurements in this 
section. 

Probably a great many engineers have made hydraulic observa 
tions which have never been reported or recorded in print. M; 
Matthes’ paper should result in more of them being published. |; 
seems to me that there are two reasons why more observations have 
not been made: (1) Engineers connected with hydraulic work haye 
not generally realized that data, such as those outlined in this paper, 
were wanted, and (2) they do not know how to go about getting the 
desired information. Perhaps discussions of the paper will bring 
out some information as to the technique which has been or may be 
used in securing such data. 

C. H. Errrert, M. Am. Soc. C.E 
Chief Engineer and General Manager 


Dayton, Ohio The Miami Conservancy District 





Stream Observations and Ground- 
Water Studies 


lo tHe Eprror: Mr. Hertzler's paper, in the August issue, 
demonstrates that observations of streams from one geologic prov 
ince cannot be applied directly to a different geologic province 
On drainages where the underlying rocks present a relatively im- 
permeable structure, and where the soil mantle is thin, it is obvious 
that the amount of water that can be held underground will be 
limited. The opposite extreme is a drainage area in which the soil 
is deep and the geologic structure favors vertical percolation as, for 
example, the deeply weathered granites found in the high rainfall 
belt of the southern Appalachians. It is from such a formation of 
deeply weathered rock that the runoff records reported by Mr. 
Hertzler in his Table I have been obtained. The high percentage 
of seepage flow, as compared with storm flow for the period re 
ported, is obtained only under conditions permitting tremendous 
underground water storage. When such opportunities for ground 
water storage do occur in the field, it is understandable that the 
surface conditions that maintain rapid infiltration, such as the 
forest floor for example, influence stream-flow behavior to a maxi 
mum degree 

The same principle applies, although to a lesser degree, even 
where the subsurface storage is more limited. An interesting 
application of this principle may be found in areas where the under 
lying rock is of fractured shale and where the soil mantle is thin 
Even under these conditions, if precipitation is delayed on the soil 
surface, the broken shale has the capacity to take in and hold a 
considerable amount of water. Where the forest or other vegeta 
tive cover brings about this necessary delay, the infiltration is in 
creased. However, when this favorable opportunity for infiltration 
is destroyed or even disturbed to any great extent, the shale will 
take up a very much smaller amount of storm water and the peak 
on the stream hydrograph will be greatly increased by the resulting 


overland flow. It is to find out more of the nature of such relation 
ships that small drainage area studies are necessary. A better 
knowledge of the factors that control infiltration and percolation 
rates and the factors that relate to useful ground-water storage is 
particularly required 

It is recognized that the experimental design for small drainage 
area studies merits a thorough investigation in itself. The pro 
cedure for the studies on the Coweeta Experimental Forest r 
ported by Mr. Hertzler is one of standardization of an individual 
drainage area by a careful measurement of water recharge and dis 
charge for a period of years. After this period, it is planned that 
changes will be made in the forest cover conditions, the change in 
the cover being the only factor to be varied in the experiment. A 
small drainage area is considered standardized when sufficient 
records become available to indicate unit yields, seasonal depletion 
and characteristics of storm runoff. A period of five years has 
been tentatively set up as a standardization period for the um 
formly high rainfall belt of the Coweeta experimental area, 
which 50 or more storms of one-half inch and over occur each year 

The importance of the standardization period is indicated in 
Table I of Mr. Hertzler’s discussion. The first two streams appear 
to be out of line with the general trend toward a higher unit yield 
with increased size of drainage. Actually these two drainages ar 
located so as to be markedly influenced by seepage water from land 
masses not within their drainage area. Obviously they should be 
discarded for ground-water discharge studies. In connection wit) 
Mr. Hertzler’s mention of high infiltration and retention capacity 
of the Coweeta drainages, he should have stated that the storm 
flow shown in Table I can be accounted for, largely by chann 
intercept, and is not an indication of overland storm flow 


C. R. Hurs# 
Sentor Forest Ecologist, 
Appalachian Forest Experime 
Asheville, N.C Ul’. S. Forest Service 
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Vhat Does the Term “Highway 
Costs” Mean? 


Eprror: In his editorial on diversion (CrviL ENGINEER- 
September 1939) Hawley Simpson states, “Above the 
over definitions, the real issue is: Are motor vehicles 
a fair share of street and highway costs, plus an equitable 
ition to the general costs of government?” 
question includes the term, “‘street and highway costs,” 
s susceptible of several definitions and is employed in current 
ions according to the conception held by the particular 
However, it is apparent that all writers do not have the 
conception as to the meaning of the term. When used in 
nection with studies intended to reveal whether or not there is 
, highway subsidy in any particular state or other geographical 
wea, the term should be employed to mean the correct economic 
annual highway costs. Here again there is opportunity for differ- 
ences of opinion as to the elements that constitute “annual high- 
way costs.”” It is suggested that the following items be accepted 
.s making up true economic annual highway costs: 

|. Annual depreciation. There has been a highway investment 

the form of the costs of right of way and the improvements 
hereon. These improvements consist of drainage structures, road- 
way surfaces, and miscellaneous appurtenances, such as guard 
fences, guide and warning signs, wayside planting, and the like. 
Fach element of the highway has a useful life, the length of which 
will depend upon many factors, but which can be estimated in an 
area where there are records of maintenance costs and replacements. 
The allocation of the proper proportion of the investment to the 
annual cost of the highway during any year can be made by setting 
yp an annual depreciation allowance, which to be theoretically 
orrect should be based on the annuity method of computation, 
ut which can be found with sufficient accuracy for ordinary eco- 
nomic comparisons by the straight-line method of determining 
imnual depreciation. The annual depreciation allowances should 
such that at the end of the useful life of each element of the high- 
way there will have been charged off a total sum equal to the origi- 
nal cost new of the element less the salvage value of any part that 
nay be incorporated in the replacement element. The original 
new incluces the direct or contract cost, general overhead, 


I } 
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engineering and inspection costs, and “interest lost’’ during con- 
struction. 

2. Annual maintenance costs. The annual cost for routine 
maintenance and the annuity to provide for periodical maintenance 
of all elements of the highway are recognized as items of annual 
cost. In determining this cost a proper charge for administrative 
overhead and for the use of equipment should be made. The last 
two items are frequently omitted in reports on maintenance costs. 

3. Operating costs. The operating costs for highways consist 
of the expenses chargeable to general operation of the highway de- 
partment and the expenditures for policing as well as those for 
popularizing the use of recreational areas through bulletins, road 
maps, and other devices. 

4. Return on presentvalue. Since the individuals who constitute 
the public have invested certain sums of money in the highway 
structures, which consequently are not available for other types of 
investments, the return foregone is equal to the present value of 
the existing highway structures, multiplied by a rate of return equal 
to that which the public could reasonably expect to secure on con- 
servative types of investments. 

5. Taxes. The investment of funds in a highway structure 
precludes employing the money for an investment upon which the 
state would be able to secure a return in the form of taxes. There- 
fore, taxes are forgone for the state on the sums invested in the 
highway, and it is proper to include as an item of highway cost a 
sum equal to the taxes foregone. The tax base employed in such 
estimates should be the present value of the highway and should 
include the land constituting the right of way only when the fee 
is owned by the state. If the state has only an easement to use the 
right of way, the adjacent property in most states will be taxed on 
the land in the highway. 

The true annual cost of highway service is the sum of these five 
items. This sum is not directly related to annual income or annual 
expenditures but represents (if correctly calculated) the real cost 
of highway service to the public. Of course, many of these items 
do not represent direct out-of-pocket contributions to highway 
funds, but they are nevertheless a financial drain on the public. 

T. R. Acc, M. Am. Soc. C.E. 
Dean of Engineering, 
Towa State College 


Ames, Iowa 





rm . . . . . 
lhe Professional Status of Civil 
os ° 
Engineers 

Dear Srr: In recent months much comment has been printed 
regarding the professional status of engineers. Would it not help 
all of us in our desire to attain this status of ‘‘a professional engi- 

neer’’ if we really faced the facts? 
There are about 16,000 members in the American Society of 
Civil Engineers. Only about 5,600 have reached the grade of 
member. Of the latter more or less select group, among the many 
thousands of civil engineers in the United States, how many are 
engaged in civil engineering work in a truly professional way? 
[he unescapable answer is that only a pitifully small group of 
these engineers can really consider themselves to be practicing civil 
engineering as a profession. As long as most of the skilled engi- 
neers in the United States are depending for their financial support 
m the payroll of some industrial firm or public body, and can be 
dismissed at the whim of some unprofessional executive engineer 
r can be released whenever ‘‘reduction in staff is imperative,’’ 
ow can such employees be considered to be practicing a profession ? 
Primarily the fear of unemployment and the accompanying 
ibserviency must be destroyed before the professional status can 
be realized by able engineers. One way to accomplish this end is 
‘o reverse the trend of the last few decades, and return to the 
offices of practicing and consulting engineers much of the work 
now done by the salaried engineering staffs of industries and gov- 
rmmental units. Then, too, such offices should be operated on a 
onus” or “‘share-the-income” plan for the good key men at 
ind with every possible effort to eradicate unemployment, 
ils, lay-offs, furloughs, and the like. Only if operated in 
vay, can the office of a practicing or consulting engineer be 

ofessional in its attitudes. 


Here are a few suggestions as to how engineering work can be 
transferred from the hands of craftsmen to practitioners. 

There are a relatively small number of men able to design im- 
portant bridges. These men could refuse to accept simple salaried 
employment from state highway departments, bridge commissions, 
and the like, and resolutely organize themselves into groups of 
practicing engineers. Chief state highway engineers and city 
engineers could choose to assign the design of important bridges 
to private professional firms, instead of doing such work as staff 
work. Similarly with large sewerage works, power plants, im- 
portant water supply improvements, flood control, dams, indus- 
trial plants, housing, extensive drainage projects, superhighway 
developments, and other impressive construction projects, the 
engineer executives in charge should be encouraged to have this 
work done not by their own salaried engineering staffs, but by 
organizations of practicing and consulting engineers. 

Very little architectural work is done by staff men. Why is so 
much engineering work performed by public and private corpora- 
tion staffs? Probably because the engineers or executives in 
charge want it that way, because they think it is cheaper to do it 
that way, and because they have never really given thought to 
the desirability of having engineering work done in offices con- 
ducted on a professional basis. 

Here is a worth-while field of work for our Board of Direction, 
for the entire membership of the American Society of Civil Engi- 
neers, and for engineers who have not yet become members. Why 
not arrange to have one or more annual meetings of the Society 
for the practical development of the professional status of civil 
engineers? 

ARTHUR WARDEL ConsoerR, M. Am. Soc. C.E. 
Consulting Engineer 
Chicago, Til. 
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Society Prizes Awarded for 1939 

AT ITS MEETING on October 6, the Board of Direction considered 
the recommendations of its Committee on Prizes and confirmed the 
selection of the following as winners of Society prizes for 1939 

CHarces H. Les, M. Am. Soc. C.E., the Norman Medal for 
his paper, ‘Selection of Materials for Rolled-Fill Earth Dams.’ 

C. A. Mocxmore, M. Am. Soc. C.E., the J. James R. Croes 
Medal for his paper, ‘‘Flow Characteristics in Elbow Draft-Tubes.”’ 

STANLEY M. Dore, M. Am. Soc. C.E., the James Laurie Prize 
for his paper, ‘‘Quabbin Dike Built by Hydraulic Fill Methods.” 

Rurus W. Putnam, M. Am. Soc. C.E., the Arthur M. Welling- 
ton Prize for his paper, ‘‘The Value of Water Transportation.’ 

A. J. Scuarmayer, M. Am. Soc. C.E., and the late B. E. Grant, 
the Rudolph Hering Medal for their paper, ‘‘Rainfall Intensities 
and Frequencies.” 

B. K. Hoven, Jr., Jun. Am. Soc. C.E., the Collingwood Prize for 
Juniors for his paper, ‘Stability of Embankment Foundations.’ 





Daniel W. Mead Prizes 


Detailed Provisions for Administering These New Awards 


to Promote Ethics 


BRIEF ANNOUNCEMENT was made in the September 1939 issue 
with regard to the establishment of the’ Daniel W. Mead Prizes, 
established by Past-President Daniel W. Mead for the promotion 
of the study of ethics, particularly on the part of younger engineers. 


3. The Student award shall be open only to members in good 
standing of the Student Chapters of the Society 

4. The award of a prize may be made to a former Junior who 
since the presentation of his paper has been transferred to the grade 
of Associate Member. Also, the award of a prize may be made to 
a former student who since the presentation of his paper has become 
a Junior in the Society. 

5. The awards will be made on the basis of papers dealing wit} 
ethics, the subjects to be selected each year by the Committee op 
Professional Conduct, presented before a Local Section, a Locaj 
Section Conference, a Student Chapter, or a Student Chapter 
Conference. The term “conference’’ shall include those at the 
time of a Society meeting or those which are regional in character 

6. Papers considered for the award shall not exceed one each 
from any Local Section, Local Section Conference, Student Chapter 
or Student Chapter Conference, as presented before that group 
during the year ending July 1. 

7. A paper may be presented by a person other than the au- 
thor, but no person other than the author shall be considered as 
participating in the prize in the event of an award for that paper. 

8. Papers written jointly by more than one author are not 
eligible. 

9. A Daniel W. Mead Prize shall not be awarded to the same 
person more than once. 

10. To be eligible for the award, papers shall not have appeared 
in print in other than a school, college, or American Society of 
Civil Engineers publication. 





In the meantime extensive study has 
been made as to the details for ad- 
ministering these prizes. Recommen- 
dations for this purpose were made to 
the Board of Direction at its October 
meeting and approved, as given here 
with 

It will be noted that the yearof com 
petition for these prizes ends on July | 
It should therefore be emphasized that 
the first competition is already under 
way and that papers on the specified 
topics are now eligible for submission 
and presentation as provided in the 
rules, the first awards to be made in 
Qctober 1940. The nature of the 
prizes, the auspices under which they 
are awarded, and the honored name 
that they bear, constitute valuable in 
ducements for the immediate interest 
and active competition on the part of 
all those younger engineers who are 
eligible 

rhe following have been approved 


as the 


RULES FOR THE AWARD OF THI 
DANIEL W. MEAD PRIZES FOR 
PAPERS ON ETHICS 


l The Daniel W. Mead Prizes 
for papers on ethics shall consist of a 
Junior prize of $50 in cash and a certifi 
cate, and a Student prize of $25 in 
cash and a certificate, as provided by 
the conditions of the establishment of 
the awards 

2. The Junior award shall be 
open only to members in good stand- 
ing of the grade of Junior in the 
society 








John P. Hogan Selected as 
Official Nominee for President 
of the Society for 1940 


It is provided in the Constitution that the 
Nominating Committee shall meet each year not 
later than October 15 for the selection of an 
“Official Nominee for President’ for the fol- 
lowing year. Al such a meeting, held this year 
on October 6, John P. Hogan, M. Am. Soc. C.E., 
was the unanimous choice for nominee to this 
post, lo serve during 1940. He has accepted, 
and his name will therefore be included in the 
final ballot to be canvassed next January. 

Colonel Hogan is a consulting engineer, mem- 
ber of the firm of Parsons, Alapp, Brinckerhoff 
and Douglas, of New York, N.Y. For three 
years he was chief engineer and director of con- 
struction of the New York World's Fair 1959, 
and since July of this year he has remained in an 
advisory capacity to the Fair Corporation as 
vice-president and chief engineer consultant. 
A graduate of Harvard University, Colonel 
Hogan had been for 11 years with the New York 
Board of Water Supply when called into service 
with the Ilth Engineers at the outbreak of the 
World War. He served two years in France, 
and received ihe Distinguished Service Medal, 
the Legion of Honor, and the Order of the Purple 
Heart. 

In the Sociely, Colonel Hogan has served as 
Director (1920-1923) and as Vice-President 
(1954-1935). He is also a past-president of 
the Metrepolitan Section. 

A more complete biography of Celonel Hogan 
is expected to be included in a later issue. 





\ 
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1l. Length of papers shall not ex- 
ceed 2,000 words. 

12. All papers for entry in the com- 
petition shall be in the hands of the 
Secretary of the Society not later than 
July 1 of each year. 

13. Immediately after July | of 
each year the Secretary shall send to 
the Vice-President of each Zone all 
papers originating in that Zone. The 
Vice-President shall appoint a com 
mittee of members of the Society t 
select not more than two papers from 
that Zone for submission in the final 
competition. The papers so chosen 
shall be placed in the hands of the 
Secretary of the Society by the Vice 
Presidents not later than September 
of that year 

14. Immediately after September 
| of each year the Secretary shall sub 
mit to the Committee on Professional 
Conduct all competition papers re 
ceived from the Vice Presidents of th: 
Society. The Committee on Profes 
sional Conduct shall select the papers 
to receive the Junior and the Student 
prize awards, and will announce th 
result of the competition at the Fal 
Meeting of the Board of Direction o 
not later than October 15. 

15. Where practicable the presen 
tation of prizes will be made at a Loca 
Section meeting, Local Section Con 
ference, Student Chapter meeting © 
Student Chapter Conference 

16. These rules may be modified 
by the Board of Direction upon ret 
ommendation of the Committee 0! 
Professional Conduct. 
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Meeting of the Board of Direction— 
Secretary's Abstract, October 
6-7, 1939 


On OcToBER 6 and 7, 1939, the Board of Direction met at 
society Headquarters with President D. H. Sawyer in the chair, 
und Secretary Seabury and the following members of the Board in 
utendance: Past-Presidents Mead and Riggs; Vice-Presidents 
Ferebee, and Davis; and Directors Agg, Anderson, Ayres, 
res, Brooks, Dean, DeBerard, Harrington, Hudson, Leeds, 
Legare, Lewis, Needles, Parker, Root, Sawin, 


Pirn 


Provision was made for ratifying similar appointees for the Con- 
struction, Engineering-Economics, Hydraulics, and Sanitary Engi- 
neering Divisions. 
Nomination for President 

In accordance with constitutional provision, the Nominating 
Committee reported its choice for ‘‘official nominee for President of 
the Society for the year 1940,” namely, John Philip Hogan, 
M. Am. Soc. C.E., of New York City. Other details regarding 
Colonel Hogan are given separately on another page. 
Executive Committee Action 

Administrative measures initiated by or approved by the Ex- 

ecutive Committee were reported to the 











shea, Stanton, and Treasurer Hovey. ee ae "4 : ties) Board and the respective actions were ap 
» Respect for Vice-President Reppert In This Issue .. . proved and adopted as actions of the Board. 
The Board observed a moment of silence Talled! Dpirten Semad Back Publications to Members in Arrears of 
a respect to the memory of Vice-President Ballot . 680 | Dues 
Charles M. Reppert who diedon September [| _ — oa at On recommendation of the Committee on 
5, 1939. A committee was appointed to | New Manual to Be Issued Publications, new rules were adopted cover- 
prepare a suitable resolution, which was Soon a p. 678 ing the furnishing of back publications to 
idopted later by the Board, as given else- |} Secretary's Abstract of members from whom they had been with- 
where in this issue. Beead Mints . ‘ p. 675 held because of arrearage in dues, as follows: 
Vew Officers Appointed Hydraulic Symbols O}f- | Civic ENGINEERING—Without request, 
It was announced that by constitutional ‘fered for pS SE ot provided the delinquent member pays 
»rovision, a vacancy in the office of Vice- - current dues by December 31, send all 
President is automatically filled by the Student Interests and Ac- , issues withheld since July 1. 
senior Director from the same Zone. In tivities Fy I > > 674, Members who pay arrears dues after 
the present case the vacancy is being filled | 676, 677, 679, 685, 694 December 31, will not receive the with- 
yy Director R. P. Davis from District VI. I — oe held issues of the previous year. Cur- 





The Board therefore confirmed Director 
Davis as the new Vice-President of Zone II, succeeding the late 
Charles M. Reppert. 

[he resulting vacancy as Director for District VI was thereupon 
‘filled by Board election, as provided in the Constitution. Clifford 
George Dunnells, the prospective official nominee for the regular 
term beginning in January 1940, was appointed to complete the 
remainder of Director Davis’s term. 


Vinutes Approved 
[he minutes of the Board meeting of July 25, 1939, were ap- 
proved with minor revisions; also minutes of the Executive Com- 
mittee meeting of July 23, 1939 
Vew Honorary Members 
Ballots were canvassed, indicating the election of the following 
new Honorary Members: 
Herbert S. Crocker 
Henry S. Jacoby 
Thomas U. Taylor 
\ separate item elsewhere in this issue gives further details regard- 
ng these new Honorary Members 
Society Prizes 
Recommendations of the Committee on Prizes were received and 
the prize winners for the current year were approved. Steps were 
iso taken to effectuate a more expeditious procedure for deter- 
mining prize recipients. Separate action was taken on the Rudolph 
Hering Medal, following recommendation of a committee of the 
Sanitary Engineering Division, the prize winner being listed with 
the others in a separate item. Arrangements were made for han- 
ling the awards of the Construction-Engineering Prize and the 
Alfred Noble Prize. 
Mid-South Section—Constttutional Revision 
\pproval was given to the revision of the constitution for the 
Mid-South Section, after certain desired formalities had been 
mmpleted 
{ppotntees to Diviston Executive Committees 
\cting on the recommendations of the nominating committes 
i the several Divisions, new members for the executive committees 
i the Divisions were appointed as follows: 


City Planning... .. , ...John Nolen, Jr 
Highway... L. G. Holleran 
Irrigation. . E. L. Myers 
Power...... .. William P. Creager 
Soil Mechanics and Foundations. .... Joel D. Justin 
S| ; Hardy Cross 
Surveying and Mapping A. H. Holt 


Waterways. . William G. Atwood 


rent issues commencing with the Janu- 
ary number wil] be furnished through July 1, when further 
service will be denied if current dues are unpaid on that date. 
PROCEEDINGS— Upon written request, provided the delinquent 
member pays current dues by December 31, send all issues 
withheld since July 1. 

Members who pay arrears dues after December 31, will] not re- 
ceive the withheld issues of the previous year. Current issues 
commencing with the January number will be furnished 
through July 1, when further service will be denied if current 
dues are unpaid on that date. 

TRANSACTIONS—Send volumes automatically and without re- 
quest for the years dues are paid, regardless of the date on which 
payment is made. 


Daniel W. Mead Prize 

Proposed rules for the award of the new Daniel W. Mead Prize 
were presented for action, as developed by the Committee on Pro- 
fessional Conduct. These regulations were adopted in the form as 
given in full in a separate item elsewhere. 
Ethics and Professional Conduct 

Upon presentation by the Committee on Professional Conduct, 
the Board acted upon five cases of alleged unprofessional practice 
which had been under investigation. It also favorably considered 
a proposal] that a conference be held for the purpose of determining 
to what extent a somewhat revised Code of Ethics would be found 
acceptable to all the Founder and other societies. 


Resolutions Adopted 

Appropriate resolutions were adopted in view of the regretted 
abandonment of the British American Engineering Congress. One 
resolution was addressed to the Institution of Civil Engineers of 
London, and another to the Engineering Institute of Canada, both 
conveying appreciation of the splendid cooperation and regret that 
the Congress had to be canceled; also offering the hope that a more 
favorable outcome will crown the efforts at some future time. A 
resolution was also adopted expressing thanks for the fine work 
done by the Committee on Arrangements in perfecting the program 
Student Chapters—Extension of Probationary Status 

Society Student Chapters at ins‘itutions which as yet have not 
secured approval of their curricula from the Engineers’ Council 
for Professional Development have been enjoying a probationary 
status in continuation of the normal relationship. By vote of the 
Board this probationary status was extended until January 1942. 


Proposed Transportation Division 
A committee was authorized to study the desirability of estab- 
lishing a Transportation Division of the Society. 
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Soctety Employees Retirement 

At its July meeting the Board voted to establish a retirement plan 
Yor Society employees, at the same time authorizing the appoint 
ment of a committee to administer the plan. Following extensive 
study in the meantime, this committee submitted a report to the 
Board, including rules and regulations for operating the plan 
Chis report and its recommendations were approved by the Board 


Membership 

The Board considered the customary report from its Committe« 
on Membership Qualifications, taking up in detail the various cases 
presented to it, with appropriate action in each instance 
Other Matter: 


Reports from various Board committees were received and 


other routine matters were presented for information or action 


idjournment 


The Board adjourned to meet on Monday, January 15, 1940, 
in New York City 
Student Prizes Awarded 
LURING the past commencement season many of the Local 


Sections of the Society followed their annual custom of presenting 
awards to engineering students graduating with high scholastic 
honors from colleges and universities within their territories 
The awards vary, consisting generally of payment of the recipient’s 
initiation fee as a Junior in the Society and, in some cases, of his 
dues for one year. In all cases the awards are contingent on the 
favorable action of the Board of Direction upon the recipient's 
application for membership. Word of the following prize winners 
for 1939 has been received at Society Headquarters 

LOCAL SECTION 


NAME OF STUDENT COLLEGE Givinc AwWarp 


Willett Van Loo University of Arizona Arizona 
Ira Thomas Chapman 

Edward Smith Fraser University of Illinois Central 
Howard Emerson Phillips Illinois 


Central Ohio 
Cincinnati 


Ohio State University 
University of Cincinnati 
Case School of Applied Science 
Ohio Northern University 
University of Akron 
University of Colorado Colorado 
Yale University Connecticut 
Catholic University of America) District of 
Gedérge Washington University Celumbia 


Charles Tyrrell West 
Donald Edward Frye 
Carl August Carlson 
Willis Vinton Brame 
Robert Otto Williamson 
Russell Fullerton Kimball 
William Edward Adams 
Clement H. McCormack 
Allen Nelson Hallberg 


Cleveland 


William Joseph Leseman, Jr University of Florida Florida 
Harold Severin Anthon Armour Institute of Tech 

nology 
Leonard Michael Gordon Lewis Institute 
Warren M_ Peckham Northwestern University Illinois 
Frederick Farr, Jr Purdue University 


Clarence Benjamin William 
Ir Univetsity of Illinot 

Frederick Conrad Ahrens 

John David Goshorn 

Jack Clapsaddle 

Marion Francis Thorn 

Carl Harger 

Tohn Hall Livingstone 


Purdue University Indiana 


lowa State College 

State University of lowa 

Cornell University 

Missouri School of Mines and 
Metallurgy 

Kansas State College 

James Robert Shipley. Jr University ot Kansas 

William Bradford Auping University of Kentucky 

Joseph Roy Kingston, Jr University of Louisvill 

Robert Baur Evans Lehigh University 

John Watts Roberts Swarthmore ( ollege 

Herbert Allen Sawyer Lafayette College 

Edwin Franklin Sullivan California Institute of Tech 
nology 

University of Southern Cali 


lowa 


Ithaca 


Kansas City 


James John Stout a 
Kansas State 


Kentucky 


Lehigh Valley 


Charles F. Severson Los Angeles 


fornia 
Louisiana State University 
lulane University 
Che Johns Hopkins University 
University of Maryland 
Cooper Union 
New York University 
Rutgers University 
Cotumbia University 
Polytechnic Institute of Brook- }Metropolitan 
lyn | 
Newark College of Engineering 
Manhattan College 
College of the City of NewYork 


Charles Edward Beadles 
Donati Enrique Guiza 
Samuel Hamilton Spragins, Jr 
Thomas Parker Wharton 
James Mortimer Allaire 
Kenneth Graham Barnhill 
Paul Bernard Greetin, Jr 
Roscoe Guernsey, Jr 

Charles Olzerd Klimas 


Louisiana 


Maryland 


George A. Valente 
John James Wagner 
Harold Arthur Wilde 


1n G for November 1939 


Vou. q Narn 


Leslie Alfred Anderson 
Clark Theodore Hook 
Kenneth Edward Sorenson 


University of Minnesota 


. No t 
ec a ag mtr University of North Dakota 4 
Lorys Juel Larson University of South Dakota 
Fred Victor Oklahoma Agricultural and) 

Mechanical College Okla ” 
Henry Bernard McInery University of Oklahoma 
John Winfield Allen : " 
Oregon State College Ores 


Kenneth Wilson Lange 
Robert Earle Somers 
Angelo George Mallis 
Edmund Herman Lang 


Drexel Institute 
Lafayette College Philadelphig 
Carnegie Institute of Tech 
nology )Pittsburgt 
University of Pittsburgh 
University of Nevada 
Washington University 
University of Missouri 
University of California 
Stanford University 
Washington State College 
University of Idaho 
University of Utah 
Utah State Agricultural Col-}Utah 
lege 


Aifred Curtis Ackenheil, Jr 
Edward King ‘ 
William Thomas Flynn, Jr 
Charles Isaiah Mansur 
Richard Arthur Ray 
Robert R. Matheu 

George Lawrence Bodhaine 
Joseph Hoyle Latimore 
Virge M. Butler 

Hyrum Boyd Phillips 


Sacramento 


St. Louis 
San Francis 


)Spok ane 


Other awards of Junior membership in the Society made q; 
commencement time included the Milo S. Ketchum Award, mac 
by the Colorado Section to James Howard Lear, of the University 9 
Colorado; and the Dam Club Prize, given to Robert Evans Steac, 
of the College of the City of New York. The winner of the Pitt. 
burgh Builders’ Exchange Prize was Thomas Francis Gallaghe; 
of the Carnegie Institute of Technology 


Changes in Personnel of Board 


BY PROVISION of the Constitution the vacancy on the S5oard of 
Direction caused by the death of Vice-President Charles M 
Reppert is automatically filled by the advancement of R. Pp 
Davis—senior Director from the Zone in which Mr. Reppert 
sided—to the position. Mr. Davis will serve as Vice-Presiden: 
until January 1941. 

The Board of Direction has appointed Cliffo.d G. Dunnells, M 
Am. Soc. C.E., Director to complete Mr. Davis’ term, which would 
have expired in January 1940. Mr. Dunnells, it will be noted 
is official nominee for Director from District 6 for the three-yea 
term beginning in January 1940. 

Since 1932 Mr. Davis has been dean of the college ot engineering 
at West Virginia University, of which he has been a staff member 
since 1911. In addition to his university work, Mr. Davis was 
bridge engineer for the West Virginia State Road Commission 
from 1914 to 1919, and has been consulting bridge engineer for 1! 
Commission since 1919. He is also the author of numerous t« 
nical articles and bulletins as well as of several books. 

For the past thirty years Mr. Dunnells has been on the staff of 
the Carnegie Institute of Technology, where he is professor ol 
building construction. Since 1925 he has also been a member of 
the Pittsburgh engineering firm of Hunting, Davis and Dunnells 





Society Badges for Christmas Gifts 


Ir Is EASY to know what to give the man of the family for Christ 
if the man in question is a member of the Society and does 
not possess a Society badge. If he has never before had a badge 
the order will not be questioned. However, if he has had one and 
lost it, the order should be accompanied by a statement to that 
effect 

The badge for Honorary Members, Members, Associate Mem- 
bers, and Affiliates is blue enamel on solid 14-carat gold, the gold 
showing in the lettering and as a border around the shield. The 
price is $5, including the cost of engraving the member’s name and 
grade of membership. The pin for Juniors is similar in shape ane 
design, but is of 8-carat gold with a white border. It costs %& 
The pin for Student Chapter members is gold filled and costs 4 
dollar roon 
where the other pins are blue. 
not engraved, but all pins have safety catches. Badges may be hac 
in the form of fobs or charms for watch chains, if preferred 

The badges must be ordered by December 1 if delivery ts 
before Christmas. All orders should be sent to Society 
quarters, 33 West 39th Street, New York, N.Y 


mas 


’ 


Like the Junior pins, it has a white border, but is ma 
The Junior and student pins ar 


fesired 


He ad 


av 
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Society Offers Interesting Series of 
Lantern Lectures to Students 





ENING 


Lecture on “West Side Elevated 


w Student Chapter programs 


eleventh year, the Society is making lantern lectures 
These lectures consist of 
lantern slides with 
mimeographed de 
scriptions, covering a 
number of important 
engineering works 
They are sent to any 
Student Chapter (or 
Local Section orother 
interested group 
without charge 
The variety of sub- 
jects included in the 
series is shown in 
the following list, 
which gives the title 
of each lecture and 
the number of slides 
it contains: 


or CANAL STREET BRIDGE 


Highway”’ 


LeCTURES SLIDES 
il Photographic Mapping 59 
nneville Dam 61 
ilder Dam 75 
irquinez Strait Bridge 58 
iscade Tunnel. 45 
atskill Water Supply 67 
nowingo Hydroelectric Development 46) 
wlidge Dam. 57 
lorianopolis Bridge 36 
oundation Problems of West Side Elevated Highway 
New York. 57 
yeorge Washington Bridge 74 


olden Gate Bridge... 52 
Hetch Hetchy Water Supply 


folland Tunnel.... 58 
Miami Flood Control. 53 
60 


Mississippi Flood Control 
Power Development at Niagara Falls 3 


San Francisco-Oakland Bay Bridge 70 
Westchester County Park System 38 
Wilson Dam at Muscle Shoals 47 


Th 


The lecture on Bonneville Dam was first released in the spring 
f 1939, and has been used by only a few of the Chapters. 


The 


on New York’s Catskill Water Supply has been newly revised. 
two previously available on Norris Dam and Wheeler Dam are 
porarily withdrawn, pending revision. 
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As this issue of Crv1L 
ENGINEERING goes to 
press, four of the lec- 


tures have already 
been shown, and reser- 
vations have been 
made for thirty-eight 
other showings, at 
meetings scheduled 
through the _ school 
year 


Reservations should 
be made well in ad 
vance of the date when 
the slides are 
shown. Experience has 
proved that those who 
wait until the last minute have often been unable to obtain the 
particular lecture desired. 





DAM 


to be Fish LADDER AT BONNEVILLE 


From Lecture on “Bonneville Dam’’ 


ry 7 
Three New Honorary Members 

FOLLOWING the routine prescribed in the Constitution, the list of 
Honorary Members was augmented by vote of the Board of Direc- 
tion on October 6, 1939, by the addition of Herbert S. Crocker of 
Denver, Colo.; Henry S. Jacoby of Washington, D.C.; and Thomas 
U. Taylor of Austin, Tex. 

All are well known in the profession. Colonel Crocker, a Past- 
President of the Society, has been a consulting engineer in Denver 
for more than thirty years. One of his major recent engagements 
in that capacity was with the Denver Board of Water Commis- 
sioners on the city’s transmountain diversion project. Professor 
Jacoby has devoted his entire life to engineering education and the 
writing of engineering textbooks. On his retirement from the 
faculty of Cornell University in 1922, he was made professor emeri 
tus of bridge engineering. Professor Taylor was dean of engineer- 
ing at the University of Texas for 41 years, and has served in a con- 
sulting capacity on many large engineering projects. He retired in 
1936 with the title of dean emeritus. 

For the current year the list of new Honorary Members is further 
augmented by two names previously announced in the September 
issue, William James Eames Binnie of London, England, and 
John Morrice Roger Fairbairn of Montreal, Quebec, both members 
of the Society. They were elected to Honorary Membership on 
July 24, 1939. Mr. Binnie is the current president of the Institu- 
tion of Civil Engineers (London), while Mr. Fairbairn is a past- 
president of the Engineering Institute of Canada. 

The ceremony and recognition of the new Honorary Members 
will take place at the Annual Meeting in January 1940. In the 
case of Mr. Binnie it is expected that his certificate will be pre- 
sented on an appropriate occasion in England, for which plans are 
not yet complete. 
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Forecast for November 
“Proceedings” 


ND IN HypraAutic TuRBINE PRaActTice— 
A SYMPOSIUM OF Two PAPERS 
INOMIC PRINCIPLES IN DESIGN 
By I. A. Winter, Assoc. Ml. Am. Soc. CE. 
plies aerodynamic standards of design to the water tur- 


DEL AND Prototype Tests 
By 1. M. Davis, Assoc. M. Am. Soc. CE 
its of methods ef testing turbine models and recent 


r made in determinina cavitation characteristics 


OBLEMS AND TRENDS IN ACTIVATED SLUDGE 


) 


PRACTICE 
By Robert ¢ Regester, Wf im. Soc a 4 
cussion of data relating to the basic design and prin 


characteristics of thirty plants. 


THe ROLE OF THE ENGINEER IN AIR SANITATION 
—A symposium of two papers originally scheduled 
for the October PRocEEDINGS 

A GENERAL SURVEY 
By Earle B. Phelps, Professor, Sanitary Science, 
College of Physicians and Surgeons, Columbia 
Unwersity, New York 
TypicaL PRoBLEM IN INDUSTRIAL SANITATION 
By J. J. Bloomfield, Sanitary Engineer, U.S. Public 


‘Health Service, Washinaton, D.C 


BRIDGE AND TUNNEL APPROACHES 


By John L. Curtin, Jun. Am. Soc. C.E. 
1 treatment of three general types (direct extension, reser 


voir, and the tapered plaza with feeder connections), with 
suggestions for design. 
Errects OF RIFLING ON Four-INcH Prp1 


TRANSPORTING SOLIDS 
By G. W. Howard, Jun. Am. Soc. ' E. 
Comparison of results with 2-in. pipe to determine a broad 
principle applicable to other sizes. 




















a 
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In 1935 the two subcommittees on Pile Protection and Cimbe; 
Piles and Driving were combined to form the Subcommittee on 
Timber Piles and Construction Timbers. In 1936 the Co, struc \ 
tion Division appointed a cooperating committee of four m mbers , 
to work with that committee. of 

The Manual on Timber Piles and Construction Timbers contain: 
about 48 pages of working data covering all important phases oj 
timber construction. For convenience in reference, it is divided 
into seven primary sections: Part I contains a description of 
various structural timber species commonly produced in thy 
United States. In Part II, the committee discusses the causes o 


Manual on Timber Piles and 
Construction Timbers 


FOLLOWING the example of the City Planning Division (which 
has just produced a Manual of Engineering Practice on Land Sub- 
division), the Waterways Division has produced a Manual on 
limber Piles and Construction Timbers, which is scheduled to 
appear in the very near future 

[The Waterways Division has been working on this problem 








since 1926, when its Committee on Piles and Pile Driving was 
first constituted, with Charles M. Spofford as chairman. Other deterioration in timber. Problems in classifying timber for pur 
members appointed at that time were Henry S. Adams, John poses of specifications and standards of timber grading are pre [ 
Ayer, R. E. Bakenhus, John F. Coleman, Daniel E. Moran, sented in Part III. Specifications for timber piles in Part [\ les 
George F. Nicholson, J. C. Oakes, C. W. Staniford, Charles certifications for structural timber in Part V, instructions on th, ws 
lerzaghi, Benjamin Thompson, and Frank G. White. The use of stress grades in Part VI, and specifications for treatment j; ti 
membership of this committee was gradually increased until 1933, Part VII, complete this impressive and obviously valuable work ar 
when it was subdivided into four sectional committees—on Con- Present plans call for the distribution of this manual to ¢h, and 
crete and Metal Piles, on Pile Driving Formulas and Tests, on entire membership of the Society during the latter part oj on 
Pile Protection, and on Timber Piles and Driving November 1939. [ 
Ck 
rhe 
} | Symbols for Hydraulic Engi 
> »yre y ~ . y . v2) a) > eT 
Genel al OVMDOI!IS ITO! Varaullc ngineel Ing a 
. , . . , ,’ . , . . 17 
As Proposed by the American Standards Association's Committee on Letter Symbols for Hydraulics . 
. " ik 
PUBLISHED herewith is a list of letter symbols applicable in the ‘approved standard.’’ All interested are requested to communi- el 
field of hydraulic engineering, which has been prepared by a com cate directly with Mr. Stevens, whose address is 1202 Spalding S 
mittee of American Standards Association under the chairmanship Building, Portland, Ore. ide 
of J. C. Stevens, M. Am. Soc. C.E. The present status of this list Appropriate subscripts may be used with any symbol given are 
is that of a “‘tentative standard,”’ and it is now open for discussion b _ a whi 
and criticism prior to its adoption and publication by A.S.A. as an For example: dj, d:; hp, hp (not hy, hy,); Ca 2¢ 
ITEM SyYMBO!r ITEM SYMBOI ITEM SyMpnot : 
: I 
Acceleration Force—total F Reynolds’ number a R 
linear é Friction factors Roughness (see Friction factor) al 
angular a Chezy “ Slope: ; 
gravitational g Kutter n energy gradient, causing flow S 7 
Altitude (see Elevation) Manning n of hydraulic grade, water sur- are 
Area Weist yach I Jarcy face d, lh 
total A Bazin m of channel bed S 
subarea a Froude’s number F friction ; S . 
Breadth (see Width) Head: of cuts and embankments—1! 
Coefficient total H vert. on s horiz., or s horiz 
in general ( velocity h to 1 vert. Ss tach th La on 
of velocity C, lost by friction hy Specific weight (see Weight) 1a 
of discharge C. atmospheric he Temperature a ty 
of energy ll lost in eddies h; Thickness he 
of contraction C. ee : —_ h, Time: ) 
Density : Hydraulic jump in terms of initial total 
specific weight ’ depth: partial un 
mass (7/2) p height of ay? J Velocity: 7 
Depth energy head ¢,/d), @2/d, €1€ space mean ((/A) 7 ” 
: - j energy lost (e; — é2)/d; €; - vi 
vertica d sr Cr temporal mean ai 
— ' j ratio of initial kinetic to poten vie 
Belanger’s critical d “yes of subarea t - 
, ee in ‘s j tial energy (vj/2g¢d,) k : ; 
Kennedy’s critical a; ; ° maximum V maz sa 
‘ — e j kinetic flow factor (vj/gd,) d ge wit 
Reynolds’ critical a, minimum V wi I 
D length of (L/d,;) l ; Bn , 
Diameter—of pipes ; Belanger’s critical V. 
Hydraulic radius: 2° : =P y , 
Discharge Kennedy’s critical k 
) total R re eg ’ of 
total ¢ P Reynold’s critical 
' ,; mean in a reach R,, J 
for unit width or other subarea gq of wave 
Belanger’s critical O for subareas / 1 
el ersc ct ie angulé 
ER; & Length, along thread of stream L Vi eu we n 
ciency ” Mass M poor : "= 
Elevation P Modulus, bulk, of liquids K on mee 
above datum : / Perimeter “mig . | 
above stream bed wetted P Vo ume 
Energy mean in a reach Pos Weight: ' 
total f of subarea p total f “¥ 
for subareas é Power P per unit volume (specific) , 
id 
head of unit weight h Pressure: Width 
potential E total force } of stream bed - 
kinetic Fe intensity p of water surface D r 
specific head, above stream bed «¢ atmospheric Pe Weirs: w] 
Factor of velocity head Radius crest length 
energy C, general > i r crest height h 
losses A of pump influence on ground degree of submergence 
Flow (see Discharge) water R Work 
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members 


S Contains 
Phases of 
S divided 
‘iption of 
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Causes of 
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Student Speeches Reflect Thinking on Timely Topics 


Nevr the end of the last school term, members of the Student Chap- 
he University of Maryland and Johns Hopkins University pre- 
program of addresses before a meeting of the Maryland Section. 
ehts from two of these addresses, taken from the speakers’ notes, 


The Engineer and National Affairs 
By J. F. O'Rourke 


Memper oF Jouns Hopkins University Stupent CHaprer 


[HE ENGINEER of the not too recent past was prone to make his 
plans and justify his decisions on the basis of the results of slide- 
~yle computations. Each particular project was treated as an 
entity, not related to other contemporary work. Analysis of the 
oroblem was made strictly in the light of engineering knowledge 
and practices; mo account was taken of the social and economic 
onsiderations involved. 

Today, however, the picture is rapidly changing, especially with 
regard to those projects that are national in scope and character. 
The government's policy of making broad social and economic ex- 
yeriments, together with increasing federal participation in the 
solution of problems affecting large sections of the country not 
rigorously defined by state boundaries, is forcing the engineer to 
take stock of his profession and to question the applicability of 
methods formerly considered satisfactory. 

Slide-rule computations alone are no longer sufficient. Con- 
sideration must be given to social and economic principles which 


are not capable of being reduced to formulas. Intangible factors 


which are not subject to precise measurement or calculation must 
included in any analysis made. Neither can individual projects 
isolated or their effects ignored. 

Perhaps this point can best be gained by citing an example of 
what is taking place today in the field of engineering works of a 
national character. The most outstanding of these is the Tennes- 
wee Valley Authority. This Authority represents a determined 
ffort to bring about the social and economic rehabilitation of an 
irea comprising some 60,000 sq miles and lying within five states. 
fhe population within this area is approximately 2,000,000, and it 
s estimated that 4,000,000 people located outside will be affected 
yy the impact of this broad experiment of the national government 
nto the so-called ‘‘planned economy.” 

lhe work of the Authority includes the generation and sale of 
power, improvement to navigation facilities, flood control, and the 
manufacture and sale of fertilizer. In addition to this, the Author- 
ty seeks to bring about a better utilization of the land and natural 
resources of the section and to improve the economic status of por- 
ions of the population. 

he strictly engineering phases of the authority’s work—design 
ind construction of dams and power plants and improvements to 
he river channel—present no insurmountable difficulties to the 
engineer. Broad experience, together with technical knowledge, 
furnish the solution to any question that may arise. On the other 
hand, the attempt to rehabilitate thousands of people living in this 
irea and to change their daily habits of living gives rise to problems 
with which the engineer is totally unfamiliar. He has kept his 
nose to his own particular grindstone too long and has not allowed 
lus vision to broaden out. In situations where the slide rule and 
formulas will no longer furnish him with the required answers, he 
s comple tely at sea. 

he creators of the Authority envisioned an integrated economic 
init in the Tennessee Valley. Each individual project has a 
particular place in the plan as a whole, and all work towards the 
ommon end—the bringing about of better living conditions for 
he people of the region. 

You may argue that this problem is not one for the engineer to 
wlve, but more properly belongs to the economist and those skilled 
n the social sciences. You may say “Let the engineer build the 
lams, power plants, and other facilities; then let him step back and 


lave an economist or a social worker come in and run the show.” I 
‘ay this: that the success of the Authority’s work depends not 
‘pon the mere construction of dams and power plants but almost 
wholly upon their efficient operation in order that the social and 
*conomic purposes of the Authority may best be served. Here, 


‘hen, is not the place for the economist; it is the place for the engi- 
neer, who, however, must have sufficient knowledge in fields beyond 


are here given—not as formal technical compositions, but as enliven- 
ing examples of public speaking work in the Student Chapters, and of 
the lines along which students are thinking. The general topic of 
the student symposium was ‘The Engineer in Public Works.” 


his own to appreciate the ends sought and work towards their suc- 
cessful attainment. It is my argument that the engineer lacks the 
knowledge and the appreciation of intangible economic considera- 
tions that is necessary in order to master not only this situation but 
many other similar ones, not necessarily of the same magnitude, 
and he must take steps to remedy this deficiency. 

What voice has the engineer today in the conduct of national 
affairs? Who directs the complex machinery of our present-day 
civilization which he alone has created? The country today is run 
by the economists, the politicians—by any one you may wish to 
name except the engineers. In matters of national concern the 
engineer is strangely mute, yet he is recognized by all as the one 
best trained and best fitted to direct policy and procedure. 

Is the engineer of today an ostrich with his head stuck in the 
sand? Is he unable to broaden his vision in fields beyond that of 
his own profession? Is he unwilling to accept responsibility for the 
solution of problems he himself has created? What his status will 
be tomorrow depends upon himself alone—and upon his readiness 
to accept the challenge of the changing times. 





The Engineer and Municipal Works 


By Cuarves C. Ho_srook 
MemsBer or UNIVERSITY OF MARYLAND STUDENT CHAPTER 


Too GREAT emphasis cannot be placed on the important part 
played by the engineer in the public life of American towns, cities, 
counties, and states. But no matter how great a part the engi 
neer plays in municipal work, his position nevertheless has re 
mained an insignificant one. 

With the advent of federal aid in public works, municipalities 
have become more attentive to these problems and especially to 
the importance of the engineer. The city engineer’s position is 
being brought to its proper level—which is mighty encouraging to 
those of us about to launch upon our careers. Growing, progres 
sive cities, in recognizing the importance of their engineers, have 
begun to create special departments set aside separately for engi 
neers and engineering work. The city manager plan as adopted by 
several score municipalities is even more beneficial to the position 
of the city engineer. When this plan was first put to use, in prac 
tically every instance, engineers were chosen for the executive jobs. 
Many engineers still hold such positions, but also many who were 
tried as executives were found incapable of holding the job—they 
were found to be technicians only. This lesson should pave the 
way for a change in engineering training. 

It has been my experience during the past scholastic year, in 
reading articles in Engineering News-Record and Civit ENGINEER- 
ING, to notice that articles written by engineers, articles which by 
their subject matter should appeal to anyone even remotely inter- 
ested in engineering, just simply don’t have that appeal. My pur- 
pose in bringing out this point is to bring home a salient reason for 
the engineer’s lack of public appeal, which ties in closely with his 
poor position in municipal life. The engineer has been hindered 
in his attempts to better his position in public service by his inabil- 
ity to express himself in words instead of figures. 

This leads directly to the second fault—-which traces the cause of 
this failing to the engineer’s training, which ultimately finds root 
in the colleges. I, as a student, feel that this can and should be 
corrected. We at the University of Maryland have courses in 
economics, business administration, four years of public speaking, 
et cetera, and yet I believe our cultural education is still sorely 
neglected. To include such training would involve an extension 
of time. Generally there seems to be little objection amongst 
students to a time extension (a five-year course). 7 

To develop better city engineers, students must be trained to be 
leaders, fully conscious of economic and social problems, as well as 
technicians. Engineers can look forward and make intelligent 
plans only if they have a thorough understanding of current affairs 
of the world—in government, sociology, economics, and industry, 
as well as in science. 
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Report of the Tellers on Second 
Ballot for Official Nominees 


i tite cretary October 16, 1939 


imerican Soctety of Cre Enewneer 
rhe tellers appointed to canvass the Second Ballot for Official 
Nominee 


report as follows 


For Vice-President, Zone 1 


(,cor gt Latimore Lucas Hild 
Charles Milton Spofford 576 
Void 1S 
lotal 1,205 
} r | ice Pre ni, Z Me Tl 
Joseph Jacob S71 
Void S 
Tota x7 U0 
For Directors, Distrect 1 
(/% f he elec ted) 
Ernest Payson Goodrich Huo 
Lazarus Whit« 703 
Void 16 
lotal votes 1,418 
Actual number of ballots received ('/» of above) 709 
For Director, District 2 
Clarence Moore Blatt 1,5 
Void 0 
otal 205 
For Director, District 6 
Clifford George Dunnells 148 
Void 0 
otal 148 
For Director, District 10 
Armour Cantrell Polk 254 
John Franklin Reynolds 141 
Void 0 
Total 395 
For Director, District 13 
Charles Gilman Hyde 306 
Void 2 
rotal 308 
Ballots canvassed ? 636 
Ballots withheld from canvass: 
From members in arrears of dues 64 
Without signatures 21 
With illegible signature ] 
lotal withheld SO 
Total number of ballots received 2,722 


Respectfully submitted, 
RaLpu H. MANN, Chairman 

Howard Holbrook 

Bernard Gaber 

Edward N. Whitney 

George R. Latham 

Louis H. Lockwood 
Tellers 


Gilbert C. Whitney 
Bernard L. Weiner 
Sigmund Roos 
Francis V. Hayes 
Charles D. Thomas 


In Memory of Charles M. Reppert 


At irs October meeting, the Board of Direction desired to plac 
on record its feelings of regret at the death of Vice-President Charles 
M. Reppert and its high esteem of his character. Resolutions 
drawn up by a special committee were approved by the Board as 
follows ° 

WHERI AS, the Board of Direction of the American Society of 


Civil Engineers has learned with sorrow of the death, on Septembe: 
16, 1939, of its fellow member, Charles M. Reppert; and 


Wuereas, Mr. Reppert had devoted his career to the interests 
of his home city of Pittsburgh: and 


Wuereas, he had long been active in the affairs of the Society 
and of the Local Sections, and was at the time of his death Vice. 
President of the Society, and a valued co-worker on the Boara 
in the direction of Society activities; and ia 

WuHeErEAsS, his death removed from the Society a mem! stil 
in the prime of life, and with the possibility of many more years » 
service to the profession; 

Now, therefore, be it resolved by this Board, assembled in n 
at Society Headquarters in New York City, on October 6, 19209 
that it place on record its high esteem for Mr. Reppert as a, 
engineer and a citizen, and its grief at his untimely passing: tha; 
it extend its sympathy to his family, and direct that this resolytio, 
be made a part of its official minutes, and that a copy be forwarded 
to Mr. Reppert’s family. 





° . ° ~ . 
Nominees for Society Officers for 1940 
THE SECOND BALLOT to determine nominees for Society offic, 
other than president, for 1940 was canvassed on October 16, 1920 
The full report of the tellers on this ballot appears elsewhere in thix 
issue. On October 6, the Nominating Committee chose the “‘officia 
nominee”’ for the office of president, in accordance with Article VI] 
Sec.ion 4, of the Constitution. The complete list of nominee: 

follows: 

For President: 

John P. Hogan, of New York, N.Y. 

For Vice-Presidents: 

Zone I, George Latimore Lucas, of New York, N.Y 
Zone IV, Joseph Jacobs, of Seattle, Wash. 

For Directors: 

District 1, Ernest Payson Goodrich, of New York, N.\ 
Lazarus White, of New York, N.Y. 

District 2, Clarence Moore Blair, of New Haven, Conn 

District 6, Clifford George Dunnellis, of Pittsburgh, Pa 

District 10, Armour Cantrell Polk, of Birmingham, Ala 

District 13, Charies Gilman Hyde, of Berkeley, Calif. 

These nominees will be voted on by the use of final ballots sent 
to every corporate member at least forty days before the Annual! 
Meeting in January. One week before the meeting the ballots 
will be canvassed, and the elected officers will be inducted into 
office at the meeting. 





Appointments of Society Representatives 


ARTHUR W. HarrRiInGToN, M. Am. Soc. C.E., was appointed to 
represent the Society at the one-hundredth anniversary of the 
birth of Robert Henry Thurston, celebrated by Cornell Uni- 
versity on October 25, 1939. 

RALPH H. STEARNS, M. Am. Soc. C.E., will serve as one of the 
Society’s representatives on the Sectional Committee on Rating 
of Rivers of the American Standards Association. In the 
October issue it was incorrectly stated that Frederick W 
Scheidenhelm was the appointee. 





. a . . | i 
American Engineering Counc 
The Washington Embassy for Engineers, the National Representa 


tive of a Large Number of National, State, and Loca 
Engineering Societies in 40 States 





War MEANS Many CHANGEs IN U.S. Economy 
ALTHOUGH DIRECT participation by the United States in host 
lies engaging major European nations now appears remote, 4 
realistic appraisal of the situation indicates that widespread chang 
directly affecting the American people are logically to be expected 
Few informed persons take issue with this conclusion although the: 
are differences of opinion as to the extent and the rapidity » 

which these forces will make themselves felt. 

Two essential factors bearing upon this question aré 
settled. The first is the type of war that is to be fought in Eu 

whether it will be an aggressive attempt to force a quick con 
sion, or a blockade that will reduce land warfare to a stalemat 
rely upon economic isolation to bring about a final settle 
he second consideration is the type of neutrality legislation 
will eventually emerge from the debates of the American Cong! 
and the extent to which trading with actual belligerents will 
mitted under its provisions. Each of these decisions wi!! 
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odifying the impact of hostilities upon this country, but 
them can nullify the basic truths that, so long as the war 
_ (1) world consumption will be increased because of the 
war; (2) world production will be curtailed by the diver- 
in power from factories to armed forces; (3) international 
particularly with neutral countries, will experience pro- 
inges.* As the principal industrial nation not now engaged 
he United States cannot avoid being affected by these 

nd ntals 
M xperts discount expectations of an immediate boom in 
rs. Pointing out that the pick-up in business that has 
rienced since September 1 has been due less to orders from 
han to domestic stocking-up against the contingency of 
reases, they forecast, at the most, a rather gradual and 
volume of foreign purchases in this country during the 
ire Eventually, assuming that such buying is legal under 
ised neutrality law, it should attain a considerable volume, 
mpact upon the American economy is not expected to be 


qual importance to the industrialist is the effect of our own 
reparedness program. Initiated before the outbreak of hostilities 
» Europe but greatly stimulated thereby, orders relating to na- 
sional defense from both the government and from private sources 

ready crowding several industries, notably shipbuilding, avia- 
yn, and heavy electrical equipment. As the program authorized 
by Congress continues to materialize in actual orders the effect upon 
ndustry will become more and more apparent. 

\nother important consideration is the fact that, for the duration 
{the war, neutral nations that have been buying goods from the 
elligerent countries will find it increasingly difficult to get de- 
veries of needed articles. Many will be forced to turn to other 
sources of supply, and the United States will inevitably receive 
much of this business. 

[he cumulative effect of these considerations is the inescapable 
onclusion that, if the war continues, this country will be called 
upon for a continually increasing volume of production. This, in 
turn, will build up payrolls and thus generate increased domestic 
onsumption, adding still more to the demand for goods. How 
well are we equipped to meet this situation? 

Basic factors in industrial production comprise land, capital, 
plants and equipment, raw materials, labor, power, and transporta- 
tion. Of land and capital we have anabundance. Current studies 
indicate that we are now using our industrial equipment at some- 
where between two-thirds and three-quarters of its nominal capac- 
ity, so that considerable expansion is possible without the necessity 
for any substantial construction program. The fact that an early 
peace would dissipate much of the prospective business volume will 
serve as an additional deterrent against an immediate boom in 
factory construction except, of course, in specific fields where de- 
mand will be concentrated. 

As regards raw materials the situation is spotty. Those pro- 
luced domestically, whether by mining or by agriculture, are 
generally available in abundance, but those procured from abroad 
may be limited by complications induced by the war and, specifi- 
cally, by shortages in shipping. Here generalities are dangerous 
ind each specific commodity must be considered in the light of 
ircumstances. On the whole, however, the situation is not unduly 
liscouraging. 

Labor, power, and transportation were the bottlenecks of U.S. 
industry during the last World War. Whether history will repeat 
itself in this respect remains to be seen, although conditions have 
hanged radically and, on the whole, for the better, during the 
intervening years. But the depression has been a poor preparation 
period for all three. 

Shortages in skilled labor will undoubtedly develop in some lines 
before industrial production expands very far—in fact, aviation and 
shipbuilding are already experiencing discomfort in this respect. 
\ithough many industries have mechanized their operations to a 
onsiderable extent in the last 25 years and are less dependent upon 
specialized skills, and although even the extreme of American par- 
ticipation in hostilities is expected, according to present mobiliza- 
‘ton plans, to respect the needs of industry for specially qualified 

len, the labor problem has the most ominous aspect of any here 
onsidered. 

lhe outlook for transportation is somewhat less serious. Broadly 
peaking the railroads, which were tied up in knots during the 
‘ast war, have retained undiminished their capacity for moving 
soods, and in the meantime an entire new supplement—highway 


il 
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transportation—has developed to serve as a relief valve. Already 
steps are being taken by the railroads to refurnish and supplement 
old equipment in anticipation of an increasing volume of traffic. 
Repairs to 200,000 bad-order freight cars and 8,000 locomotives are 
planned, and it is predicted that 25,000 new cars will be ordered in 
the near future. 

In considering the power situation, two factors must be balanced 
On the one hand, reserve generating capacity within the utility 
industry is much higher than it was in 1914; on the other, industry 
is now much more dependent than it was then upon purchased elec 
tric power. An additional cushion is provided by the widespread 
existence of interconnections between different generating areas, 
permitting the exchange of power to meet diverse needs. During 
the last war the difficulty of obtaining coal in adequate quantities 
was a major source of trouble; now we have many mines that are 
either closed down entirely or operating much under capacity 
This problem concerns both power and transportation, but it 
should be noted that now it takes only about 1'/» lb of coal to pro 
duce a kilowatt-hour of electricity, as compared with approximately 
41lbin 1914. In addition, the elimination of many scattered indus- 
trial power plants should do much to simplify the problem of de 
livering fuel where it is needed. Hydroelectric power is also avail 
able in much larger quantities, with much unused capacity avail 
able at the various federal public works projects now approaching 
completion. 

No attempt is made herein to discuss long-term effects of this 
prospective increase in business volume, nor to consider whether 
the United States will, in the long run, benefit or suffer from the 
economic changes that will result. If demands for goods develop 
in accordance with the conditions discussed above, it is inconceiv- 
able that they will not be met to a greater or lesser extent by 
American industry. But no one familiar with the economic conse 
quences of the last war can fail to realize that any substantial ex- 
pansion of this country’s productive equipment will involve serious 
problems of readjustment when hostilities finally come to a close 
and belligerent Europe resumes peaceful production. 





News of Local Sections 





Scheduled Meetings 


ALABAMA SECTION—Joint meeting with Alabama Polytechnic 
Institute Student Chapter at Auburn, Ala., on November 16, at 
7 p.m. 

ARIZONA SecTION—Annual fall meeting at the Westward Ho 
Hotel, Phoenix, on November 25, at 9:30 a.m. 

CENTRAL ILLINOIS SEcTION—Dinner meeting at the Elks Club 
in Springfield on November 7, at 6:30 p. m. 

CLEVELAND Section—Dinner meeting at the Guild Hall on 
November 6, at 6:30 p.m. 

CoLorapbo SecTION—Dinner meeting at the University Club on 
November 13, at 6:30 p.m. 

Dayton Section—Luncheon meeting at the Engineers Club on 
November 20, at 12:15 p.m. 

Georcia Section—Luncheon meeting at the Atlanta Athletic 
Club on November 13, at 12:30 p.m. 

KANSAS STATE SEcTION—Dinner meeting at the Union Building, 
University of Kansas, Lawrence, on November 17, at 6:30 p.m. 

Los ANGELES SecTION—Dinner and Ladies’ Night at the Uni 
versity of Southern California, on November 8, at 6:30 p.m. 

METROPOLITAN SECTION—Technical meeting in the Engineering 
Societies Building, New York City, on November 15, at 8 p.m. 

Miami! SEcTION— Dinner meeting at the Seven Seas Restaurant 
on November 2, at 7 p.m. 

Mip-Soutrnw SEcrTION 
November 6 and 7. 

MouawkK-Hupson Secrion—-Dinner meeting at the University 
Club, Albany, on November 17, at 6:30 p.m. 

PHILADELPHIA SECTION—Meeting at the Engineers Club on 
November 14, at 7:30 p.m. 

Sr. Louris Secrion—Dinner meeting at the Coronado Hotel on 
November 19, at 6:30 p.m. 

SAN FRANCISCO SECTION 
on November 21, at 6 p.m. 


Fall meeting at Greenville, Miss., on 


Dinner meeting of the Junior Forum 
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SEATTLE Sectrion—Dinner meeting at the Engineers Club on 
November 27, at 6 p.m 
[TENNESSEE VALLEY Section—Dinner meeting of the Chatta- 
nooga Sub-Section at the Y.W.C.A. on November 21, at 6:30 p.m. 
VIRGINIA SEcTION—Fall meeting at the Hotel Roanoke, Roa 


noke, Va., on November 3, at 2:30 p.m 


Recent Activities 


CINCINNATI Section—October 3: Joint meeting with the Cin- 
cinnati Society of Professional Engineers and Surveyors. The 
principal speaker was William Dern, well-known humorist and lec- 
turer, who gave an amusing talk 

CoLorRaDo Secrion—Seplember 18: Following dinner P. S 
Bailey, president of the Section, gave a report on the San Francisco 
Convention. Clarence Rawhouser, chairman of the program 
committee, then presented the speakers. These were H. W. Tabor 
and E. B. Debler, respectively, engineer and hydraulic engineer for 
the U.S. Bureau of Reclamation. Mr. Tabor described the prog- 
ress being made by the contractors in the construction of Grand 
Coulee Dam, while Mr. Debler discussed the water-rights and 
water-supply problems of the Central Valley Project. The many 
questions asked and discussion that followed indicated the general 
interest in these talks 

DayTON SecTion—September 25: During the luncheon that 
preceded the meeting several new members of the Section were 
introduced. An interesting talk on the federal housing program in 
Dayton was then given by C. D. Putnam, local director of the 
Federal Housing Authority. A few days later the Section supple- 
mented Mr. Putnam's lecture with an inspection trip to view the 
construction of local housing units 

Georocia Secrion—Altlanta, September 6 to 8: The September 
meeting of the Section was held in conjunction with the Fourth 
Regional Conference on Surveying and Mapping. The Section 
was well represented, and many members took an active part in the 
program. Hal H. Hale, chairman of the Luncheon Program and 
Attendance Committee, led an open discussion on the “Increasing 
Use of Plane Table,’’ R. L. Moore being the author of the original 
paper on the subject. The president of the Section, Walter S. 
McDonald, acted as toastmaster at the dinner dance held on the 
ith. On the 7th there were interesting technical sessions under the 
chairmanship of C. A. Smith, former president of the Georgia Sec- 
tion. R. P. Black was general chairman of the Fourth Regional 
Conference Committee. 

KANSAS State Sectrion—/ opeka, September 23: On this occa- 
sion members of the Section and their families and the Kansas 
Engineering Society were guests of the Topeka Engineers Club at 
its annua! picnic. This event, which took place at one of the Lake 
Shawnee shelter houses, was greatly enjoyed by the 150 present. 
ANGELES SecTion—September 13: The program at this 
first meeting of the fall consisted of a symposium on flood control in 
Los Angeles County. The speakers were H. E. Hedger, chief 
engineer of the Los Angeles County Flood Control District, whose 
subject was ‘‘The Flood Control Plan for Los Angeles County 
Brought Up to Date’’; Paul Baumann, senior assistant chief engi- 
neer of the District, who discussed “‘Flood Control Dams in General 
and the San Gabriel Project in Particular’; and M. E. Salsbury, 
junior assistant chief engineer for the District, who presented a 
‘Behavior of Channel Protection Works During the 1938 


Los 


paper on 
Flood.” 

MARYLAND Section—Baltimore, September 28: The president 
of the Section, Edward J. Dougherty, discussed briefly the status of 
registration for civil engineers and commented on other affairs of 
interest to the Section. Interesting motion pictures of model 
studies made by the U.S. Corps of Engineers were then shown. A 
talk by Benjamin C. Fowkes, Jr., captain, Corps of Engineers, 
supplemented these films 

NortH Caro.iina—Charlotte, September 18: An _ interesting 
program of technical papers and inspection trips was scheduled for 
the fall meeting of the Section. The list of speakers included 
Frank T. Miller, president of the Section, and James B. Marshall, 
city manager of Charlotte. The afternoon was devoted to inspec- 
tion trips to engineering projects in the vicinity of Charlotte, the 
majority visiting the River Bend filter plant. In the evening 
there was a joint dinner meeting with the Charlotte Engineers Club 
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NORTHWESTERN SECTION— Minneapolts, October 9: Joi dinner 
meeting with the Engineers Club of Minneapolis, the Envineer 
Society of St. Paul, and local branches of the American Society of 
Mechanical Engineers and the American Institute of Ff trical 
Engineers. Following a talk by George Schramm on “Th, Appli. 
cation of High Tensile Steel,” a motion picture showing the , arious 
processes of manufacture and construction was presented De 
interesting discussion followed. 

OKLAHOMA SECTION—September 8 and 9: On the 8th a numbe, 
of the members of the Section attended a convention of the Oki 
homa Society of Professional Engineers in Tulsa. On the oh a 
motor caravan, under the auspices of the Oklahoma Section, lef; 
Tulsa on an inspection trip to the Grand River Dam near Vinita 
Okla., stopping en route at Spavinaw Lake, the source of Tulsa's 
water supply. The construction work at Grand River Dam wa: 
explained by W. R. Holway and V. H. Cochrane. Later all wer, 
guests of Mr. Holway at a dinner served in the construction mess 
hall. 

SACRAMENTO SECTION—Seplember 5, 12, 19, and 26: Varied 
programs were presented at the regular weekly luncheon meetings 
of the Sacramento Section during September. On the 5th th 
members saw a motion picture, depicting the story of the manufac 
ture of white lead, which was shown by a representative of th, 
National Lead Company. The guest speaker on the 12th was 
Leroy Johnson, Stockton attorney, who described his war experi 
ences as a member of the U.S. aviation corps. “Relocating th: 
Southern Pacific Company’s Main Line Around Shasta Dam” was 
reviewed by J. A. Given, division engineer for the Southern Pacif, 
at the next meeting. The speaker at the final luncheon was 
George G. Stroebe, of the U.S. Engineer Department, who dis 
cussed the subject, “Chinese Engineering.”” Junior Forum, Sep 
tember 13: At this regular monthly meeting A. D. Russell, engi 
neering inspector for the City of Sacramento, gave a talk describing 
the operation of Sacramento’s sewage disposal system. 

Sr. Lourts Section— September 25: The feature of this occasior 
was the showing of a motion picture on the manufacture and insta! 
lation of rock wool as an insulating agent for dwellings. The filn 
was shown through the courtesy of the Johns-Manville Corpora 
tion. 

San Dreco Section—sSeptember 28: The program consisted of 
a talk by H. E. Hedger, chief engineer of the Los Angeles County 
Flood Control District. Mr. Hedger discussed various phases of 
flood control work and described the methods used in the Los 
Angeles County Flood Control District. 

SEATTLE SECTION—September 18: A film entitled ‘Trees and 
Man” was enjoyed at the first meeting of the fall. This motion 
picture, which was produced by the Weyerhauser Timber Com 
pany, was of special interest, as it contrasted the destructive logging 
methods of early days in the Pacific Northwest with modern 
methods of reforestation and conservation. 

SPOKANE SEcTION—August 11 and September 8: At the August 
meeting various Section affairs were discussed, and H. E. Phelps 
president of the Section, gave a brief report on the San Francisco 
Convention. The September meeting was devoted largely to a 
discussion of the Society’s proposed salary scale for civil engineers 

TAcoMA SEecTiIoN—September 12: Glenn Parker, recently ap 
pointed Director of District 12, described the work of the Board of 
Direction and discussed the Society’s proposed salary schedulk 
The members also heard a brief report on the San Francisco Con 
vention given by Wells H. Ashley, secretary-treasurer of the Sec 
tion. The technical program consisted of a discussion of the work 
done to date on the Tacoma Narrows Bridge. This talk was 
given by Clark Eldridge, bridge engineer for the Washington Stat« 
Highway Department. Then Victor Haner showed three reels of 
colored motion pictures supplementing Mr. Eldridge’s talk. 

TENNESSEE VALLEY SecT1iON—Chattanooga Sub-Section, Seplem 
ber 19: Several matters of local interest were discussed at this 
session, after which S. R. Finley, general manager of the Chatta 
nooga Electric Power Board, gave an interesting account of the 
Board's activities and general program. 

ToLEDo Section—September 27: The first speaker on the tech 
nical program was C. L. Palmer, of the United Air Lines, who pre 
sented a motion picture tracing the travels of one of the company s 
main liners from New York to Los Angeles. The meeting con 
cluded with a talk by Allison Ind, of the Calcium Chloride Associa 
tion, whose subject was “Dustless Low Cost Roads.” 
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Student Chapter Annual Reports 


For the School Year, 19358-1939 








UNIVERSITY OF AKRON 


University of Akron Chapter membership is confined to 
perative years which are the third, fourth, and half of the 
ar. These students are listed as pre-juniors, juniors, and 

On a voluntary basis the Chapter had 100 per cent mem- 

The entire Chapter participated in a joint meeting at the 

school of Applied Science, where two of its members were 
' nted on the program. The final meeting of the Chapter 
»s held jointly with the Cleveland Section. 





‘ 


leeting 

oth tl ALABAMA POLYTECHNIC INSTITUTE 

ee Chapter capitalized the enthusiasm of its members for 

th om ng new projects through to a creditable finish and recog 

onan he fine professional spirit in the group. Notable among the 

ne “9 ’ accomplishments were weekly meetings, an enthusiastic 

m” wa iccessful membership drive, leadership in forming a student 

Pacif rs’ council on the campus, sending 17 students and two 

m wa ty members to the Chapter conference at Chattanooga, and 

he de ‘ring the 1940 regional spring conference for Alabama Poly- 

, . hni Institute, where the Chapter will be one of the hosts 

1, ens he Chapter enjoys continuous support from its faculty adviser 

orth. nd many visits from its contact member. The Chapter also pro 
for continuity by training the members of the junior class in 

Chapter work and giving them credit for it 

Casi 

inst UNIVERSITY OF ALABAMA 

he f lhe contact member, Col. A. C. Polk, attended nine of the ten 

— upter meetings and gave much practical assistance. All gradu- 

ing seniors of the civil engineering school attended the South 

Ree astern Student Chapter Conference at Chattanooga. The South 

com istern conference will meet at the University cf Alabama next 

- g with the University and the Alabama Polytechnic Institute 

re Li Chapters acting as joint hosts 

+ on UNIVERSITY OF ARIZONA 

notior husiastic activity in all phases of college life characterized the 

Con outstanding year in the history of the University of Arizona 

ging Student Chapter. Through the loyal efforts of its advisers, officers, 


nd members the Chapter has again proved itself to be the leading 
ional organization on the campus. The faculty adviser, 
Frank C. Kelton, and contact member, J. H. Gardiner, have 
istently given the Chapter excellent advice, guidance, and 





it10n 
There was a large increase in membership over former years, 
embership of 61 representing 95 per cent of those eligible 
i record never before approached in the history of the Chapter 


i 


ya . 
re tudents played a large part in the meeting programs and, 
dul uddition, the sessions were addressed by a number of outstand 
Con ng speakers. Two meetings were held during the year with the 
Ser Arizona Section 
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On Aprit 5 MEMBERS OF THE UNIVERSITY OF 


ANTIOCH COLLEGE 


In the Antioch Chapter membership is not restricted to the small 
group of civil engineers. The Chapter functions as the Antioch 
Engineering Society for the whole college while the objectives 
remain those of a Chapter of the Society. The cooperative plan 
permitted the civil engineering students to work on the design of a 
125-ft bridge and an engineering building for the college. Since 
members were found to be most interested in Society activities 
that demanded work, the Chapter used the seminar system suc 
cessfully, upperclassmen reporting on their cooperative engineering 
positions. Upon invitation, members of the college personnel d« 
partment addressed the Chapter and, as a result of mutual con 
tacts thus formed, were able to be more helpful in placement 
problems 


UNIVERSITY OF ARKANSAS 


There was a noticeable increase in the interest of members in 
both their own student reports and those of outside speakers 
Student reports were limited to twenty minutes, giving sufficient 
time for the essential points of the reports and an opportunity for 
brief discussion 


ARMOUR INSTITUTE OF TECHNOLOGY 


A charter for the new Chapter at Armour Institute of Technology 
was granted by the Board of Direction of the Society on January 
16, 1939. An installation banquet was held on March 29th, with 
Past-President A. J. Hammond, Director W. W. DeBerard, L. D 
Gayton, and G. B. Massey as guest speakers 

Several meetings were held during the second semester, and the 
new Chapter is well established. 


BROOKLYN POLYTECHNIC INSTITUT! 


his is one of the Chapters which operate with both day and 
night divisions. Meetings of the day group were held at the 
chapel hour, in the morning; those of the evening group took place 
in the evening. In addition to the technical and professional ad 
vantages of the meetings, the social hour which follows the evening 
sessions is especially valuable, furnishing an opportunity for ac 
quaintanceship that would otherwise be lacking 

Inspection trips—one of them to Washington, D.C.—were con 
ducted by each division 


BROWN UNIVERSITY 


Most meetings featured papers and discussions by students, in 
which members of the junior class took a prominent part. Several 
meetings of the Providence Section were attended by the Chapter 
in a body Representatives were sent to the New York and the 
New England student conferences 





ARIZONA STUDENT CHAPTER ENTERTAINED THE GOVERNOR OF ARIZONA 
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Che close cooperation between chapters of various engineering 
ocieties on the campus is notable, with mutual participation in 
programs and other activities 


BUCKNELL UNIVERSITY 


At most of the meetings talks were given by members of the 
Chapter. Papers prepared by two of the members were presented 
at a joint meeting held at Pennsylvania State College 


CALIFORNIA INSTITUTE OF TECHNOLOGY 


Che California Institute of Technology Student Chapter was 
fortunate in obtaining prominent engineers as guest speakers for 
the Chapter meetings. There was a record attendance of 250 at 
the joint meeting held on the California Institute of Technology 
campus by the Student Chapter and the Los Angeles Section. In 
addition to the regular meetings, inspection trips were conducted 
to local points of interest. The Chapter members have the privi 
lege of attending the Los Angeles Section meetings, thereby be 
coming acquainted with men in the civil engineering profession 

In arranging programs, it is the policy of the Chapter to em 
phasize variety and the aquisition of a broad background. Few 
tudents, if any, are able to predict the specific field in which they 
are destined to work. This policy is also the policy of the Institute 
in determining its curricula 


UNIVERSITY OF CALIFORNIA 


Che University of California Student Chapter is the largest 
in the Western District. It has a membership of 241 There 
was a diverse program of activities, including interesting trips to 
the Mare Island 
Navy Yard and to the 
Moore Dry Docks 
The meetings main 
tained a good balance 
between outside and 
faculty speakers. 

The report of the 
Chapter covers 56 
pages, describing the 
meetings and the va- 
rious activities. Out 
standing among the 
activities was a din- 
ner meeting of the 
San Francisco Sec- 
tion, at which mem- 
bers of the Chapter were guests. The Junior Forum meetings of the 
San Francisco Section were also attended by some members of the 
Student Chapter 

Summer camp is held following the spring semester, which allows 
members of the Student Chapter to enjoy camp life with faculty 
members and other students of the University. 





lars CHaprer HAs A Civit ENGINEERS’ 
BASKETBALL TEAM 


CARNEGIE INSTITUTE OF TECHNOLOGY 


Che Carnegie Chapter had a satisfactory year with a long list 
of activities. It was fortunate in having a very active president, 
E. H. Lang. The Chapter’s contact member was helpful in secur- 
ing outside speakers and addressed one of the meetings during the 
year. The faculty adviser suggests that Chapter affairs might be 
improved if the Pittsburgh Section of the Society were more active 
in advancing the interests of the two Pittsburgh Chapters by ar- 
ranging numerous joint meetings and inspection trips, and that it 
might also be helpful in trying to secure positions for seniors and 
vacation work for juniors and sophomores 

Che Chapter serves as an agency for molding the civil engineer- 
ing students into a smoothly working organization. It had excel- 
lent cooperation from the faculty. It was also successful in bring- 
ing prominent speakers to the students. Outside speakers ad 
dressed 14 meetings, and students were responsible for the remain- 
ing 16 meetings. The Chapter was host at a joint meeting with the 
University of Pittsburgh Chapter and the Pittsburgh Section of 
the Society. Three inspection trips and a picnic, sponsored by the 


Chapter, were very successful. 
Case ScHOOL OF APPLIED SCIENCI 


Che Case Chapter has a membership of 100 per cent of those 
eligible Excellent programs were presented during the past year 


and the attendance was high 


Vou.g, N 


A number of meetings were addressed by outside sp. ker 
An annual dinner was held on St. Patrick’s Day, after w i} 
ping pong match was enjoyed with the employees of the | erly 
Sewage Plant of Cleveland. Two joint meetings with the Ci land 
Section were held, as well as one joint meeting with the Cley jay 
Section and the Chapters from Ohio Northern University 1 th 
University of Akron. 

The Chapter has the good fortune to have a club room where jy. 
members may relax between classes. The Cleveland Section 
through the contact members, has supplied this root with fyrp; 
ture and pictures. 

The faculty adviser reports that the Student Chapter a Case 
has grown to be a vital factor in the development of our futyy, 
civil engineers as it provides the important off-campus point of 
view obtained through contact with the members of the profession 
at large. He states that the relationship between the Clevelang 
Section and the Chapter is extremely happy and that the students 
greatly appreciate the interest and activity of their contact mem 
her. 


CATHOLIC UNIVERSITY OF AMERICA 


In addition to 14 meetings, this Chapter was host to the Mary 
land-District of Columbia Student Chapter Conference, which 
brought out an attendance of 156. Two students are hosts at each 
meeting. In addition to arranging and conducting the program 
they furnish refreshments without subsidy from the Chapter 
treasury. This has not proved burdensome. Chapter members 
from the department of architectural engineering have been fully 
as active in the Chapter as any of its civil engineering members 
Programs are based alternately on Society lantern lectures and on 
talks by outside engineers or scientists. The Chapter is conscious 
of the advantages obtained from such outside contacts. 

The finances of this Chapter are unique. After adopting a 
budget for the year, each member is assessed an equal part of the 
whole to be paid into the treasury in eight equal monthly instal] 
ments. To this is added an assessment of 30 cents per month per 
member, which is placed on deposit for him until the end of his 
senior year when the accumulated $10 is available to pay his en 
trance fee as a Junior into the Society. The award of one of th: 
Junior membership prizes donated by the District of Columbia 
Section was made by the rector of the University at Senior Class 
Day exercises along with other honorable mentions and awards 


UNIVERSITY OF CINCINNATI 


The University of Cincinnati Student Chapter held a joint 
meeting with the Cincinnati Section of the Society, the Ohio So 
ciety of Professional Engineers and Surveyors, and the University 
of Dayton Student Chapter. Outside speakers addressed a number 
of Chapter meetings. 

On January 25 Dean Herman Schneider made his last address 
to the Chapter, and his death was sincerely regretted by all the 
students. He was very close to the civil engineering students and 
very much interested in the Chapter 


Tue CITADEL 


The first full vear’s work of the Citadel Chapter of the Society 
has been successfully completed. The Chapter has expanded both 
in size and in the quality of the work accomplished, and in a singk 
year has become a leading campus organization. 

Two editions of the Chapter magazine, The Citadel Engineer 
were published. Except for the printing of the cover, all the work 
of preparing and editing the articles, cutting stencils, collating 
and mailing was done by members of the Student Chapter 


UNIVERSITY OF COLORADO 


The Student Chapter has functioned very satisfactorily during 
the year; the officers and members have not only sought advice 
from but have cooperated in every possible way with the faculty 
adviser and the contact membe1 

The visits of Field Secretary Jessup to the Chapter in 1936 ane 
1937 are still talked about. These contacts form such tangible 
evidence that Society Headquarters has more than a perfunctory 
interest in the Student Chapter that the comment is frequently 
made that an occasional visit from Mr. Jessup would materially 
help the whole morale. 

The Chapter programs were well prepared and executed, sever 
outside speakers of prominence were on the programs, and ins 
tion trips of interest were taken. 
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COLUMBIA UNIVERSITY 


wofold purpose of the Chapter has been (1) to acquaint the 
with the work and methods of the engineer, and (2) to pre- 
ing engineers to take an active, thoughtful, and construc- 





MemMBERS OF THE COLUMBIA UNIVERSITY CHAPTER ENJOY A 
Fre_p TRIP 


ve part in Society activities. It is believed that this purpose has 

en accomplished this year 

During the earlier part of the year outside speakers were heard 
During the latter part papers were presented by graduate students, 

ith the undergraduates taking part in the discussion following 
presentation. Three inspection trips—one of three-day dura- 

supplemented the Chapter meetings 


Cooper UNION 


Some of the meetings were followed on a subsequent day by 
nection trips to the sites of the subject of discussion. The talk 

the trip thus supplemented each other in an interesting and 
ructive way 


CORNELL UNIVERSITY 


Cornell University Student Chapter had a successful year, 
ring which outside speakers addressed the Chapter on civil 
ngineering topics at five meetings. Members of the Chapter at- 
nded the Annual Meeting of the Society in January and the 
rthern New York conference at Union College in May. Joint 
tings were held with the Ithaca Section in November, January, 

i February. 


DARTMOUTH COLLEGE (THAYER ENGINEERING SCHOOL) 


Varying from the practice of former years, this year’s meetings 
eparated from those of a seminar course, and talks were 
gely by “‘outside”’ speakers. 


UNIVERSITY OF DAYTON 


University of Dayton Student Chapter has had a successful 
r with 100 per cent membership. Their report states that the 
lege of engineering is primarily interested in the following ob- 
1) The training of students in the solid fundamentals of 
ring science, and (2) the development of a ‘‘professional 
iousness”’ in the embryonic engineer. 
faculty of the department of civil engineering believes that 
md objective is best achieved through the Student Chapter 
Society, which offers the following opportunities: (1) Ex- 
in preparing, presenting, and discussing technical and 
nical papers; (2) observation of engineering works under 
tion; (3) contacts with engineers on the projects visited, 
hose secured as speakers; (4) intimate association with 
ty through the making of reports to the Society and the 
f the Society’s publications; and (5) fraternity with the 
of the Dayton Section of the Society. 
dents presented papers during the vear. A joint dinner 
vas held with the Dayton Section of the Society, and plans 
way for several joint meetings during the coming year. 


UNIVERSITY OF DELAWARE 


etings of the University of Delaware Student Chapter 
led between talks by members and those by guest speak 
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UNIVERSITY OF DETROIT 


The University of Detroit Chapter has just completed a very 
successful first year, which began with an inaugural banquet at- 
tended by the members of the Michigan Section of the Society and 
representatives from the Student Chapters at the University of 
Michigan, Michigan College of Mining and Technology, and Michi- 
gan State College. The speakers included H. E. Riggs, then Presi- 
dent of the Society, and Dr. John B. Challies, president of the 
Canadian Institute of Engineers. 

In addition, the Chapter held four meetings at which outside 
speakers discussed engineering projects with which they were con- 
nected. There was also a well-attended joint meeting with the 
other technical societies at the university. The Chapter later 
sent two representatives to a joint meeting with the Chapter at 
Michigan State College. One inspection trip was included in the 
program. 

DREXEL INSTITUTE OF TECHNOLOGY 


Because Drexel operates on a cooperative system, with the seniors 
employed away from the school during the fall months, Chapter 
activities were not begun in earnest until January. Between that 
time and the close of the school year in June, seven very successful 
meetings were held. At most of these, students were the speakers. 
The entire senior class attended the Student Chapter Conference 
at Lehigh, where one of the members tied for first place in a student 
paper competition. Not since the Philadelphia Section inaugu- 
rated this competition has Drexel failed to take one of the winning 
places in each contest. 


DUKE UNIVERSITY 


Under the leadership of the Duke University Chapter the 
Carolina Student Conference was formed early in the year. This 
takes he place of the former North Carolina Conference. All 
Chapters in North Carolina and South Carolina participated in one 
conference at Duke and another at Clemson College. The Duke 
Chapter also participated in the fall meeting of the North Carolina 
Section at Pinehurst. At Chapter meetings student papers pre- 
dominate. 

UNIVERSITY OF FLORIDA 


The University of Florida Student Chapter had varied pro- 
grams, including student papers, outside speakers, inspection 





“MECHANICALS”’ AT THE UNIVERSITY OF 
FLORIDA 


Civi_s’’ WINNING FROM 


trips, and social gatherings. One of its members was appointed to 
take charge of publicity on the campus. All the chapters on the 
campus participate in Engineers’ Day, a cup being awarded to the 
group that makes the highest score in events including athletic 
contests, social affairs, and the sale of tickets. For eight years 
straight this cup has been won by the Student Chapter so that it 
now holds two cups and has two legs on a third. The annual report 
of the Chapter was illustrated with excellent action pictures of 
Chapter happenings, and one of these is shown here, 


GEORGE WASHINGTON UNIVERSITY 


This Chapter enjoys close cooperation with the District of 
Columbia Section. Advantage is also taken of the Chapter’s 

















MemMBERS OF IowA Strate COLLEGE STUDENT CHAPTER 


to important construction work to conduct inspection 
outside An effective Engi- 
the work of student chapters and engi- 
and sponsors joint meetings 


proximity 


trips and to secure active speakers 


neers’ Council coordinates 


neering fraternities on the campus 


(GEORGIA SCHOOL OF TECHNOLOGY 


pite the long illness of the faculty adviser and the graduation 
Chapter in the middle of the year, the 
Chapter carried on actively. An average of ten members attended 
monthly of the Georgia Section, and the officers of the 
Chapter presided at Representatives were 
Chattanooga conference Attendance the 15 
conditional), although member 
Both full-time and cooperative 


Ly 


of the president of the 


meetings 


one pection meeting 


also active at the at 


Chapter meetings was compulsory 


ship in tke Chapter is voluntary 


in civil engineering are given 


cours 


HARVARD UNIVERSITY 
Many interesting and well known men have spoken to the 
Harvard University Student Chapter, while field trips to neigh 
boring plants and construction projects have provided a varied 
program. Since the policy of this Chapter is to cooperate with 


other engineering activities at Harvard and at nearby schools, it 
has been possible to present more varied and interesting meetings 
than would have been possible for the Chapter acting alone. The 
Chapter invites all the students and their friends to its meetings 
whenever the subject is of general interest and not too technical 


UNIVERSITY OF ILLINOIS 


University of Illinois Chapter presented an excellent 30 
with a total attendance of 2,1 
addressed by An impor- 
feature program was an informal dinner meeting held 
at the end of the year and attended by the 1938—1939 officers, the 
ne wly electe d officers for the succeeding year, and the faculty ad 
At this meeting the program for the following year was ten 


The 


re port 


page It held 18 meetings, 36 
ions wert 13 outside speakers 


of the 


The se Se 


tant 


viser 
tatively prepared 

he secretary reports that the Chapter objective ts to acquaint 
student engineers with the many essential phases of engineering 
which have never been included in the regular college curriculum 
He say this is a task of great magnitude and exceptional possi 
bilitie and lists their objectives under the following four main 
head 

lo acquaint the student with the practical phases of engi 

neering and to develop in him a professional point of view 

2 lo provide for and foster a fraternal spirit among engineer 
ing student 

} lo familiarize the student with the purpose, parliamentary 
procedure, and the objectives of a professional engineering society 

! lo encourage, support, and promote student publications, 
and the professional and social activities of the college of engineer- 


The Chapter is ve 
organized with com 
on membership, pu 
entertainment, fr 
lectures, Open How 
Illini Engineers. 
way it has found wo 
considerable num! 
Chapter members 
management of its 

The Illinois Chay 
the largest member 
any inthe Northern! 


IowA STATE Coir; 


Interest in ou 
speakers and 


as members to the n 


College There wer 
student papers Facult 
memberships in the Society 
are: one Honorary M 
ber, nine Members, eig! 


Associate Members, and seven Juniors, a total of 93 per cent 
lowa Section gives generous support to the Chapter 


UNIVERSITY OF IDAHO 


their toy 
drew nearly as many gus 





ting 


of the Chapter at Iowa Stas, 


rhe activities for the year 1938-1939 started out with a pien 


and a baseball game. Members of the faculty participated 


November there was a joint meeting with the Spokane Section ar 


the Washington State College Student Chapter. This was 
largest joint meeting in this series 


of prominence addressed the Chapter at its regular meetings 
UNIVERSITY OF IOWA 


This Chapter meets once a week, the normal program contai: 
15- to 30-minute talks by student members 
there were 27 student papers. Society lantern lectures wer: 
used effectively, the speakers spending a great deal of time 


working over their material. There were a number of talks 


Thus in 32 meeti 


A number of outside speaker 


A) 


outside speakers and several joint meetings with other stude: 


groups on the campus 
homecoming activities and the spring engineering exhibit and 


The Chapter took an active part in the! 


. 


sent a number of members to the Mid-West conference of Studer 


Chapters in Chicago. For several years this Chapter has enj 
the services of two faculty advisers who alternate responsibilit 
accordance with the demands of their teaching schedules 


Jouns Hopkins UNIVERSITY 


rhe policy of the Chapter during the past year differed fro 
of previous years 
programs that the Chapter could fill an urgent need in pri 
speakers on topics to which the crowded curriculum could giv 
space. For that reason many of the speakers selected wet 
engineers. 
little or no time to familiarize himself, and yet which should 
A glance at the schedule of meetings will show 
poetry, geology, the 


concern to him 
variety of topics 
situation, the Spanish War, to name but a few 
and interest with which the students entered into the infor 
cussions following the speeches gave ample proof that the ( 
as a whole agrees with this policy 


discussed 


mal 


KANSAS STATE COLLEGE 


Kansas State College Student Chapter was organ! 
Student membership in the Chapter fulfills the r 
of “Civil Engineering Assembly” as included in the curn 
Because of this, membership compulsory. The ‘ 
serves to bring the students in contact with professional 
as speakers are the main feature of many programs 
with other civil engineering students and professional! 
are made at joint meetings with the University of Kansa 
Chapter and the Kansas State Section 

The Chapter has functioned very well during the yea 
dents are sincere; and the amount of applause at the 
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ns has been a good indication of the full approval of the 
ns which were prepared and executed under student leader- 


UNIVERSITY OF KANSAS 


ing the year much work was done to improve the average 
ance at Chapter meetings. This was difficult because of the 
om tition of the social and extracurricular activities. As pro- 
are improved it is believed that attendance will increase. 

Mer bership in the Chapter is already ahead of previous years. 
Mec ‘ngs were addressed by outside speakers as well as by students. 
( of the outstanding events of the year was the banquet and 
ioint meeting of this Student Chapter with the Kansas State 
Colle Student Chapter, at which President H. E. Riggs was the 
‘ of honor. Several inspection trips were undertaken. The 
eoperation of the students with the faculty adviser has been good. 


UNIVERSITY OF KENTUCKY 


Membership in the University of Kentucky Student Chapter is 
required, although no academic credit is given. The senior inspec- 
tion trip was conducted under the auspices of the Chapter en 
route to the Southeastern student conference at Chattanooga. 
The Chapter also sponsored an all-engineers’ banquet on May 19, 
to which were invited all engineers in the state including local sec- 
tions of the Founder Societies, the State Society of Professional 
Engineers, the faculty and students of the University of Louisville, 
and the Louisville Engineers’ and Architects’ Club. On this occa- 
sion the Kentucky Section of the Society presented Junior mem- 
bership awards and badges to the outstanding engineering students 
at the two universities. 


LAFAYETTE COLLEGE 


At most of the meetings of the Lafayette College Student Chap- 
ter talks were given by members of the Chapter. In three in- 
stances these members used the Society’s illustrated lectures. 


Leuicu UNIVERSITY 


At five of the six meetings held the program was provided by 
members of the Chapter. In April the Chapter was host to a Con- 
ference of Student Chapters under the auspices of the Philadelphia 
Section. Details were reported in the June issue of Crvit ENGI- 
NEERING. 


Lewis INSTITUTE OF TECHNOLOGY 


The outstanding feature of the program of the Lewis Institute 
Chapter during the year was the Midwest conference of Student 
Chapters held at the Institute in May. 

Considering the difficulty of scheduling meetings in a large city 
where many of the students are taking night courses, the Chapter 
had a successful year. The students are enthusiastic and turn 
ut well for the various Chapter activities. They held 20 meetings 
at which a number of students presented papers. The program in- 
luded two excellent inspection trips. 


LOUISIANA STATE UNIVERSITY 


All efforts were put forth this year to make the civil engineering 
exhibit at the Annual Engineers’ Day the most interesting ever 
sponsored by the Student Chapter. Under the leadership of V. F. 
Landry such features as prize-winning designs of elevated highways 
courtesy American Institute of Steel Construction); design, detail, 
and model of a steel mill building made by the senior class; model 
of a through girder railroad bridge; setting of watches by time star 
observations; and other student work and maps were shown. 


UNIVERSITY OF LOUISVILLE 


rhe University of Louisville (Intrados) Student Chapter has 

just closed its first full year of active work as an affiliate of the 

Society. The Chapter held 13 meetings, the programs including a 

variety of subjects and activities. Its initial year gives promise of a 
sful future. 


UNIVERSITY OF MAINE 


One of the innovations in this year’s work was the presentation 
oy each sophomore of a short talk on a technical subject at his 
ting as a member of the Chapter. The visit of Field Secre- 

‘ary Jcssup provided one of the most interesting meetings of the 


MANHATTAN COLLEGE 


Outstanding features of this year’s activities have been an 
Engineering Alumni Reunion Meeting, a Metropolitan Conference 
at which this Chapter was host, and an ‘Engineers’ Ball,”’ spon- 
sored by the Chapter and held in the college gymnasium. The 
proceeds of the ball were donated for the improvement of labora- 
tory equipment. 


MARQUETTE UNIVERSITY 


The Marquette University Student Chapter had a number of 
outstanding speakers for its meetings and held one bowling party 
with prizes donated by local firms. One meeting was attended by 
a number of alumni and parents. A number of Chapter members 
attended meetings of the Wisconsin Section, where two members 
presented papers. There were two inspection trips. 


UNIVERSITY OF MARYLAND 


In order to discuss the problems of the Chapter in more detail, 
this summary report is included. This report is not in any way 
intended as a criticism of the officers, members, or faculty who have 
assisted in the running of the Chapter this year, but rather as a 
guide to future officers of the organization so that the same mis- 
takes need not be repeated. 

Unfortunately at the start of the year the juniors were not any 
too well acquainted with the functions of the Chapter until after 
the first meeting. At this first meeting they elected the secretary 
and treasurer without having given the matter previous thought. 
Also, the question of dues came up, and with the consent and vote 
of the juniors the dues, including the fee for badge, were raised to 
$3. This sudden increase in dues was a great handicap to the 
Chapter in obtaining members and, as was natural, some of the 
students after thinking it over decided it was too much money and 
did not care to join. 

With this in mind, and to counteract an indifferent attitude 
which questioned what one could get out of the Chapter rather 
than what one could put into it to make it a success, a smoker 
was held as the last meeting of the year. At this smoker we tried 
to give the sophomores some concept of the problems which they 
as juniors next semester would have to face and solve. We also 
offered a tentative program for the coming school year. The 
faculty cooperated in every respect and stressed the idea of put- 
ting something into the Chapter to make it a creditable organ- 
ization not only of the engineering college but of the whole uni- 
versity. 

The problem of irregularity of meetings still exists, and next year 
we are going to try for even closer cooperation between students and 
faculty so that a regular meeting time may be arranged. This 
should avoid postponing meetings because of heavy assignments 
or conflicts. The question of getting students to attend will surely 
be aided by an increasingly interesting program of speakers. This 
was evidenced by the fact that we had a record attendance for the 
year of 132 persons, when George O. Sanford lectured and showed 
a film on Boulder Dam. 

The attendance at the conferences has been most encouraging, 
and the conferences themselves have proved well worth while. 


UNIVERSITY OF MICHIGAN 


The University of Michigan Student Chapter held 14 regular 
meetings with one field trip, and participated in joint meetings 
with the Chapters at the University of Detroit and Michigan State 
College. A dinner 
meeting was held in 
honor of H. E. Riggs 
on the eve of his re- 
tirement from the 
presidency of the So- 
ciety. 

Considerable effort 
was made by the 
officers to bring the 
students into contact 
with the aims and 
activities of the So- 
ciety through mem- 
bers of the Local 
Section and the offi- 
cers of the Society. On A Fre_p Trip 
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When Chapter members visited other Chapters, the officers 


transportation expenses were covered by the Michigan Section 


MASSACHUSETTS INSTITUTE OF TECHNOLOGY 


rhe meetings of the Massachusetts Institute of Technology 
Student Chapter which stimulated the greatest interest were the 
themselves presented talks Che 


ilso participated with other organizations in assemblies 


om it which the students 
Chapter 


at which excellent programs were enjoyed 


MICHIGAN COLLEGE OF MINING AND TECHNOLOGY 


Notwithstanding the fact that the Michigan College of Mining 
beaten path, the Student Chapter 
had a number of excellent programs with three outside speakers 


and Technology is off the 


{4 number of movies and sound pictures were shown, and good use 
was made of slide lectures furnished by the Society. 

rhe Chapter participated in the annual winter carnival, which 
gave the members an opportunity for sculpturing in snow. This 
year the Chapter built a snow model of the men’s new dormitory 
4 giraffe named “‘Skyscraper’’ was built for the Chapter’s partici 


pation in the float contest 


MICHIGAN STATE COLLEG! 


Forty student 
ings held during the year, and seven lectures were given by outside 
speakers. Meetings of the Chapter were held in the afternoon in 
conjunction with a senior seminar class. A number of interesting 
debates were staged on subjects that were not disclosed until the 


varticipated in presenting papers at the 27 meet 
| I I g pal 


time of the meeting. There were two inspection trips 

A number of the Chapter members attended the joint meeting 
at the University of Michigan, and four members attended th 
inauguration banquet of the Student Chapter at the University of 
Detroit \ joint banquet, held with the members of the Michigan 
Section, was attended by representatives of the Student Chapters 
at the University of Detroit and the University of Michigan 


UNIVERSITY OF MINNESOTA 


The University of Minnesota Student Chapter began the year 
with a smoker This was followed by its annual ‘‘bean feed,” at 
which a new bean-eating champion was crowned after eleven help 
ings. On one occasion the Chapter members went on a sleigh ride, 
but nothing was said in the report about the feminine attendanc« 
at this meeting 

\ joint meeting with the Northwestern Section was well at 
tended, representatives being present from South Dakota, North 


Dakota, and Duluth Che annual spring picnic was held in May 


UNIVERSITY OF NEw MEXICco 


Fourteen meetings of this Chapter were held during the year, 
with a number of papers presented by students and several by 
prominent outside speakers 

The Chapter has shown a marked improvement over previous 
years. One of the outstanding events was the Fourth Annual 
Highway Engineering Conference held on the campus of the Uni 
versity of New Mexico in February. All engineering students wer« 
present, and members of the Student Chapter attended the All 


Engineer Banquet 


~~ 


Tue University oF New Mexico Strupent CHAPTER 
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MISSISSIPPI STATE COLLEGI 


The policy of the Mississippi State College Student Chapte, 
during the next year will be one of more advertising of the Chante, 


through college and local newspapers and more student lect, -s< 
UNIVERSITY OF MISSISSIPPI 


Notable in the activities of the University of Mississippi C 


were attendance at the two-day meeting of the Mid-South Sectio, 


at Memphis and a joint inspection trip with the Section to Sard; 
Dam. Officers and members of the 
tained at a banquet on the campus 


Section were also enter 


MISSOURI SCHOOL OF MINES AND METALLURGY 


We hold most of our meetings Tuesday evenings at 7:30 o'clock 


because Wednesday is the usual “‘light’”’ day of the week. Thy 


other reason, which is far more important, is to allow for informal 


discussion with the lecturer about his subject and himself Quit 
animated and interesting discussions with the lecturer often «& 
velop. It has even been found on occasion that a speaker has give; 
a more interesting lecture (on the scheduled subject) during th, 
informal discussion than during the actual meeting. 


UNIVERSITY OF MIssouRI 


['wo joint meetings were held with the Mid-Missouri Section 
Che senior members of the Chapter were also guests of the Si 
Louis Section at its annual banquet meeting. Except for socia 
and business meetings, the Chapter programs featured outsic 
speakers 


MONTANA STATE COLLEGE 


The Montana Student Chapter held 32 meetings during thy 
school year. Only upperclassmen are eligible for membership jy 
the Chapter and membership is compulsory, but the meetings of t! 
Chapter are open to all students who desire to attend. A numbe 
of student papers were presented in addition to several prominer 
outside speakers The papers presented by members of 
Chapter on the summer work that they had done proved to bx 
very great interest The point brought out by almost even 
speaker was the value of the experience gained from his summer 
job 


UNIVERSITY OF NEBRASKA 


One of the events of the year was the joint banquet with tl 
Nebraska Section in December. Several outside speakers ad 
dressed the Chapter, and several student papers were given 
the Chapter meetings. 


UNIVERSITY OF NEVADA 


The Student Chapter of the University of Nevada had a ver) 
active year. There has been splendid cooperation between th 
Chapter officers and the faculty adviser vho states that interest i 
growing, due in a large measure to the sponsoring of several meet 
ings by the Sacramento Section. 

Although the Chapter has a small membership it has carried « 
a comprehensive program. A number of prominent speakers ad 
dressed the meetings during the year. Three field trips were als 
one to the Southern Pacific Railroad shops in Sparks 


enjoyed 
Nev.; another to the site of an earthfill dam being construc 
by the U.S. Bureau of R 
lamation at Boca, Calif 
and the third to the Shast 
Dam of the Central Vall 
Water Project in California 
During the trip to Shasta 
Dam a joint meeting of t] 
Northern California Stru 
tural Engineers Associatior 
and the Sacramento and Sat 
Francisco Sections was 3! 
tended by the group 

The Chapter 1 
interested in the possibiiit) 
of a regional conferet 
tween Chapters in this \ 
cinity and hopes that suc! 
conference may be he 
during the coming yea! 
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N.Y.U. CHAPTER VISITS WARD'S ISLAND SEWAGE TREATMENT PLANT 
New YorK UNIVERSITY 
lhe New York University Student Chapter includes both a day 
janevening group. The evening group holds separate meetings, 
ome of its members have been able to attend evening meetings 
Student papers are not used in the programs of 
meetings, because each of the upperclass students presents two 
technical papers in a required seminar course. 


f the day group 


UNIVERSITY OF NEW HAMPSHIRE 


he earlier meetings of the year were addressed by outside 
eakers, while the later ones gave opportunities for presentation 
In May, the Chapter was host to the 
New England Conference of Student Chapters 


papers by senior students 


New Mexico State CoLiece 


\ctivities of the New Mexico State College (D. B. Jett) Student 
Chapter were varied and interesting. Among the outstanding 
was a trip for senior civil engineering students sponsored by 
Chapter and an inspection tour of the Bartlett Dam under 
mstruction near Phoenix, Ariz., with a return trip by way of the 
Coolidge, Roosevelt, and Morman Flat dams 
The students pre- 
tedseveral papers, 
7; 





nd one meeting was 
iddressed by an out 


ide speaker 


COLLEGE 
1” ENGINEERING 


NEWARK 


has been one 
the most success 
| years the Chapter 
One of 
eatures of the 
ears work was a 
ither - and - Son 
‘ight, at which the 
lath of students 
were given the oppor 
I to visit the 
to meet the 

of the fac 

ty lof the Chap 

I | to get ac- 
with each 
The junior 
1ember, him- 
of the senior 
ember, gave 
ipal address. 


known 


‘ 





Mopet oF TRIANGULATION TOWER D1s 
PLAYED BY CHAPTER ON VisrTrors’ Day 
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CoLLece or Ciry oF New YorK 


The activities of the College of the City of New York Student 
Chapter have included technical meetings, at which both student 
and guest speakers were heard, inspection trips, and social and 
athletic events 


NortTH CAROLINA STATE COLLEGI 


For the second meeting of the year, the Chapter entertained the 
freshmen of the civil engineering department at a smoker, at which 
short talks were given by Chapter members. At the annual Engi 
neers’ Fair the first two prizes for exhibits were awarded to mem 
bers of the Chapter 
The Chapter sent rep 
resentatives to the 
Carolina Student Con- 
ference at Clemson and 
to the joint meeting of 
the North Carolina 
Section and the Uni- 
versity of North Caro- 
lina Student Chapter 
at Pinehurst 


NortTH Dakota STATE 
COLLEGI 





The Student Chap- 
ter gained considerable Nortu Dakota State COLLEGE CHAPTER 
momentum during the Visirs THe UNIVERSITY OF MINNESOTA 
year. The maximum 
attendance at meetings reached 34 at a luncheon meeting. Due 
to this success, the Chapter is planning to have more luncheon 
meetings in the future. 

All eligible students are members of the Chapter 


UNIVERSITY OF NortTH DAKOTA 


rhe University of North Dakota Student Chapter held nine 
meetings during the school year, all of which were well attended. 
Practically all the meetings were conducted by students, the pro 
grams featuring student papers 
a member of the faculty. 

An outstanding event of the year was Engineers’ Day, which 
took place on May 12. For the exhibit held on this occasion a 
model of a suspension bridge was constructed. The concrete 
towers were 8 ft apart; the cables were of clothes-line rope; and 
the suspender cables were of wire. Another outstanding event of 
the year was the civil engineers’ trip to Winnipeg 


One meeting was addressed by 


NORTHWESTERN UNIVERSITY 


The charter for the Student Chapter at Northwestern Uni- 
versity was granted by the Board of Direction of the Society on 
January 16, 1939. As in the case of all Chapters located in large 
cities, most of the students at Northwestern do not live near the 
campus; therefore it is difficult to arrange for evening meetings 
Three of the four meetings held during the year were addressed 
by outside speakers. The contact member, Albert Smith, ad- 
dressed one meeting on the subject of ‘‘Responsible Charge,’ which 
in this day is a very timely topic. One joint meeting with the Illinois 
Section was held, as well as two inspection trips. A number of the 
members of the Chapter attended the second Midwest conference 
of Student Chapters held in Chicago 


NORWICH UNIVERSITY 
rhe meetings of the Norwich University Student Chapter this 


year have covered a wide range of topics—in many cases non-tech 
nical, but none the less interesting and of high instructive value 
OKLAHOMA AGRICULTURAL AND MECHANICAL COLLEGI 
The Oklahoma Agricultural and Mechanical College Student 
Chapter held 13 well-attended meetings during the year. On 
these occasions papers were presented by members of the faculty 


and by outside speakers. 


Oun10 STATE UNIVERSITY 
The Ohio State University Student Chapter held 12 meetings 
with an average attendance of 47. There were five outside speak 
ers, and five students presented papers. This Chapter has been 











ERS OF Onto Strate UNrversitty StupENT CHAPTER 


rganizing a North Central Student Chapter Conference 
Che Chapter sent representatives to 


active in o 
to be held in the fall of 1939 
the Annual Meeting in New York and to the Spring Meeting of the 
meetings with the Central 


Chattanooga [wo joint 


ilso held 


Society in 


Ohio Section wert 


OREGON STATE COLLEG! 
Che members of this Student Chapter are active and enthusias 
tK Eight regular meetings and several business sessions were 


Conflicting dates and extra 
full attendance at 


held with satisfactory attendanc: 


curricular activities make it impossible to have 
al' the me 


It is the prac 


ting 

tice of the Oregon State College Student Chapter to 
hold Sunday morning 
breakfasts, one each 
= term These break 
fasts are very popular 
with the _ students, 
and practically 100 
per cent attendance 
is the rule. An out 
side speaker is pres 
ent at these meetings 
Outstanding 
activities of the year 


in the 


were two field trips 
one to a large lumber 
mill at Dallas, Ore., 
the other to the in 
dustrial plants of San 
Francisco 

The Chapter has a 
with money donated in part by the 
It is hoped that this loan 





CoLLeGce STuDENT CHAP 


reR ENyjoyS INSPECTION 


(OREGON STATI 
RiP 


loan fund started last year 


Portland 


fund will grow so as tol 


now the Oregon) Section 


of considerable benefit to the members 


LU NIVERSITY OF OKLAHOMA 


of the year’s activities of this Chapter was a 500 
Forty engineering stu 


Phe high light 
mile inspection trip to Pensacola Dam 


dents made the trip. Another event of great interest was a joint 





MEMBERS OF UNIVERSITY OF 


OKLAHOMA CHAPTER VISIT 


meeting with the Student Chapter at the Oklahoma Agricul: ra) 
and Mechanical College and the Oklahoma Section. 

The annual Engineers’ Open House followed seven mont if 
careful planning, of great enthusiasm, and of hard work on th: 
of the students. This was a most successful meeting with a ney 
attendance record of 12,000 spectators for the one-day event 


Onto NORTHERN UNIVERSITY 


With 100 per cent membership, the Ohio Northern Universit, 
Student Chapter is one of the most active of the engineering organi. 
zations on the campus. It had six outside speakers, while 15 
papers were presented by students. There was one inspection 
trip. A number of members of the Chapter attended a banquet 
at the Case School of Applied Science in honor of seniors graduat. 
ing with high scholastic honors. One of the members of the Ohio 
Northern University Chapter presented a paper on this occasion 


PENNSYLVANIA MILITARY COLLEGE 


At the meetings of the Pennsylvania Military College Student 
Chapter programs have been about equally divided between those 
addressed by students or faculty and those at which guest speakers 
were heard 

PENNSYLVANIA STATE COLLEGE 


rhe Pennsylvania State College Student Chapter had one of the 
most successful years in its history. Through committee assign. 
ments, the majority of the members took an active part in carrying 
on the affairs of the Chapter. The executive committee of the 
Chapter met every two weeks and was very active in stimulating 
interest in the meetings. The secretary submitted a 35-page report 
including a copy of the Penn State Tripod, the monthly publica 
tion of the Chapter 

Meetings were held every two weeks. There were eight outside 
and 12 student speakers Inadequate railroad facilities mak 
it difficult for the Chapter to secure outside speakers The 
Chapter was host at a joint meeting with students from Buck 
nell University, at which each Chapter presented half the progran 
Seventeen members of the Chapter attended the fifth an 
student conference sponsored by the Philadelphia Section at Le} 








University 


UNIVERSITY OF PENNSYLVANIA 


Due to difficulties in scheduling meetings, the University 
Pennsylvania Student Chapter did not hold separate meetings dur 
ing the year, but met three times with the Philadelphia Section 
Members participated in the regional student conference at Lehigh 
University in the spring 

UNIVERSITY OF PITTSBURGH 


The Pittsburgh Chapter had 20 outside speakers during 
year, which was more than that for any other Student Chapter ir 
the Northern Division. The Chapter has been very active in t 
engineering school. Programs for the weekly meetings we 
chosen without special attention as to whether the speaker was 
civil engineer but rather for his ability to offer something of val 
and of interest to student engineers. 
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ccc ere 


PENSACOLA DAM 
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PRINCETON UNIVERSITY 


ur’s program of the Princeton University Student Chapter 
led lectures, discussions, demonstrations, and inspection 
i variety of fields 


RENSSELAER POLYTECHNIC INSTITUT! 


mbers of the Chapter at Rensselaer Polytechnic Institute 
active m preparing for the open house held at the Insti 
tute. Representatives of the 
Chapter attended a regional 
Student Chapter conferenceat 
Union College and the Annual 
Meeting of the Society in New 
York. One joint meeting was 
held with the Mohawk-Hud 
son Section 


RHODE ISLAND STAT! 
COLLEGE 


In addition to the regular 
meetings of the Chapter, 
there have been joint meet 
ings once a month with the 
electrical, chemical, and me 
chanical student branches. 
At these joint meetings, 
sponsored by a council from 
the four groups, general talks 
were given by prominent en- 

[his engineering council also conducted social events for 
ring students. The Chapter sponsored six trips for its 

for inspections or for conferences 


m CLASS MEMBERS OF 
ISLAND STATE CHAPTER 


Rice INSTITUTE 


ng the year there were 23 meetings of the Rice Institute 


Chapter, at which 82 papers were presented by students 
cts directly relating to the civil engineer. Among the 
il activities of the Chapter were a joint meeting with the 
it the University of Texas and the attendance of a delega- 
tudents at the spring meeting of the Texas Section in 
Christi. There were several inspection trips—one to the 
Ford Dam on the Colorado River 


Rose POLYTECHNIC INSTITUT! 


ring the small number of members, the Rose Polytechni 
Student Chapter held a very interesting series of meetings 
vere three outside speakers and four talks by students 
tatives from the Chapter attended the Midwest con 
it Chicago and a joint meeting with the Indiana Section at 
poli 
PURDUE UNIVERSITY 


gh light of the Purdue University Student Chapter report 
‘int meeting and banquet with the Indiana Section of the 
held in the Memorial Union Building in May. W. W. De 
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Berard, Director of the Society for District 8, discussed the work 
of the Committee on Professional Objectives. The members of the 
Chapter put on a pantomime show, giving the faculty members a 
chance to see themselves as others see them Three students pre 
sented papers, and there were seven lectures by outside speaket 
during the year 

RUTGERS UNIVERSITY 


rhe meetings of the Rutgers University Student Chapter this 
year were used for discussions by students and by members of the 
faculty 
UNIVERSITY OF SANTA CLARA 


rhis chapter is just one year old, and the interest displayed in it 
is very gratifying rhe interest and the work of the upperclass 
men in Chapter activities have been outstanding. A number of 
outside speakers addressed the meetings. It is planned next year 
to have more student activities and to have student papers for at 
least half the meetings; it is believed that this will increase interest 
in the Chapter and also be good training for the students Che 
Chapter, numbering 32 members, is not large but the 32 member: 
constitute 100 per cent of those eligibl 

Several members of the Chapter attended the meeting of the 
San Francisco Section on February 22d There was also a joint 
meeting with the Stanford University Chapter on the Stanford 
University campus on January 25th and another meeting with the 
Stanford Chapter on the University of Santa Clara campus on 
May 3d 

CLEMSON COLLEGE OF SourH CAROLINA 


The Chapter was represented at the fall conference of Carolina 
Student Chapters held at Duke University and in April was host to 
the same conference. It also sent a representative to the South 
eastern conference at Chattanooga. Student papers featured 


most of the Chapter meetings 


UNIVERSITY OF SoutTH CAROLINA 


The University of South Carolina Student Chapter has enjoyed 
what was probably the most successful year since it was founded 
rhe membership increased, more conferences were attended, and 
the general attitude of the members was greatly improved 


SoutH Dakota STATE COLLEG! 


his Student Chapter is small, with a membership of 16. At one 
of the seven meetings held during the year a series of moving 
pictures on bituminous highway construction were presented by 
the South Dakota State Highway Commission 

One of the features of the year was the participation of the civil 
engineering group in All-College Day activities by the display of 
Che All-Engineers’ Smoker was 
a decided success go vd speakers, a big crowd, and lots of smoke 


various exhibits in the laboratories 


SoutuH DAKoTA STATE SCHOOL OF MINES 


The Chapter utilized many of the Society’s lantern lectures 
usually as the supplement to a paper by a student or by an outside 
speaker on the same subject. The highest ranking senior in the 
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civil engineering department was awarded a prize by the North 
western Section consisting of Merriman’s Civil Engineering Hand- 
book and the entrance fee and first year’s dues as a Junior in the 
Society 

UNIVERSITY OF SOUTHERN CALIFORNIA 


The Student Chapter has enjoyed a successful year with well- 


planned and diverse programs There were inspection trips, 
student papers, and professional speakers—also illustrated lectures 
supplied by the University and by the Society. The student 


meeting during the year featured the presentation of student 
papers on various nearby engineering projects 

A good recreational program was included in the work, there 
being three luncheons and two dinners. There was also an athletic 
program of baseball, volleyball, and basketball 

Once a month the officers of the Chapter attended the “all 
engineering’’ business meetings to plan the social and professional 
programs of the individual societies and the college of engineering 
The annual joint dinner meeting with the Los Angeles Section 
and the California Institute of Technology Student Chapter was 
attended by members of the Chapter 

Although membership in the Chapter is voluntary, 100 per cent 


of those eligible are members 


STANFORD UNIVERSITY 


Che Student Chapter has had a most active year, having held 21 
meetings. The students have shown considerable originality in the 
programs of the year, also in making up the annual report. Six of 
the meetings were strictly business sessions, the other 15 social 

Believing that social contact of the members with professors and 
prominent engineers of the San Francisco Bay region is highly 
desirable, the Chapter has used this concept as the foundation for 
its activities. In the 
short time that was 
allotted for Chapter 
activities there were 
crowded into the 
period many and 
varied features, all 
aimed to promote 
good will and fellow- 
ship among. engi- 
neers. 

The Chapter has 
tried to do its part in 
welcoming into the 
group of Chapters 
the newly established 
Chapter at the Uni 
versity of Santa 
Clara There were 
two joint meetings 
one at Stanford and 
one at Santa Clara 
which were greatly 
enjoy« d 

It is planned dur 
ing the coming year 
to give particular at- 
tention to building up the Chapter membership. This may receive 
some impetus from the fact that a basement room in the engi- 
neering building has been turned over to the civil, mechanical, and 
electrical engineering chapters to use jointly for meetings as well as 





Host CHARLES Moser Directs SEATING 
AT FINAL STUDENT CHAPTER SOCIAI 
MEETING 


for reading and lounging 
SWARTHMORE COLLEGI 
Meetings of the Swarthmore College Student Chapter were occu 
pied by the presentation of a series of papers by senior students 
One of these papers later won second prize:at the Student Chapter 
conference at Lehigh University 


SYRACUSE UNIVERSITY 


[wo speakers were provided by the Syracuse Section of the 
Society, which also held one joint meeting with the Chapter. A 
number of members participated in the northern New York con- 
ference at Union College, at which members of the Syracuse 
University Student Chapter took first and second prizes for papers 


presented 
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UNIVERSITY OF TENNESSEE 

Due to cooperative courses during sophomore, junior, and senior 
years, the University of Tennessee Student Chapter elects new 
officers each quarter so as to permit the cooperative students to be 
eligible for Chapter office. Thus a large number of students take 
an active part in the work. Chapter programs are varied to avoid 
monotony. The Chapter was joint host with Vanderbilt University 
to the Southeastern conference at the time of the Society’s Spring 
Meeting in Chattanooga. A preliminary meeting with the Vander 
bilt Chapter to plan the spring conference developed a new bond of 
friendship between the two schools. Referring to the spring con 
ference, the secretary writes ‘‘Students have an opportunity to se« 
the national organization at work, to get a glimpse of a national 
meeting, and to meet the leaders in civil engineering. Students 
everywhere should take advantage of similar opportunitie 


TEXAS AGRICULTURAL AND MECHANICAL COLLEGE 


The officers and members of the Chapter are very much interested 
in the Chapter. Plans are being worked out whereby next year the 
Chapter may have more contact with practicing engineers. The 
faculty adviser expresses confidence that the work of the Chapter 
for next year will be increasingly creditable, especially in the matte; 
of student participation. 

As a result of sending nine delegates to the Student Chapter 
Conference at Chattanooga during the Spring Meeting of the 
Society and four delegates to the spring meeting of the Texas 
Section at Corpus Christi, the Chapter has taken a lead in th 
organization of a Student Chapter conference for Texas, and it js 
planned to hold such a conference at the time of the spring meet- 
ing in 1940. 

One of the high lights of the year was the show put on by the 
engineering schools on the campus, and ic is hoped to have an even 
better event next year. 


TEXAS TECHNOLOGICAL COLLEGE 


One of the features of the year for the Chapter was the dinner 
which was given on April 24th in honor of Lewis R. Ferguson, 
president of the Texas Section, and Allen P. Richmond, assistant 
to the Secretary of the Society. The opportunity to meet thes 
men and discuss Chapter affairs with them renewed the interest of 
the Chapter in Society activities. 

The meetings of the year were well attended. A number of 
student papers were presented 


UNIVERSITY OF TEXAS 


Every year the interests and diversions of this Chapter are be 


coming more inclusive. An Open House began the year. Later 
the Chapter sponsored a civil engineers’ dance, sent delegations t 
the two-day fall and spring meetings of the Texas Section, and 
participated in the annual power show and two extensive field 
trips. It is reported that every candidate for the B.S. in civ 


engineering in June had a job 


Turts COLLEGI 


Members of the Tufts College Student Chapter were presen 
at the Annual Meeting in New York, and at the New England 
Student Chapter conference at the University of New Hampshu 


TULANE UNIVERSITY 

Perhaps no Student Chapter has received more consideration 
the hands of its neighboring Local Section than has ours. The 
Louisiana Section was the first to establish a scholarship in th 
school of civil engineering, and the first to establish a prize to 
awarded to the outstanding member of the class graduating in the 
civil engineering course. Many of the Section members are metn- 
bers of the Associated General Contractors of America, who als 
have established a scholarship in civil engineering at Tulane 
Since then other organizations, probably influenced by these 
examples, have established scholarships in engineering. 

More recently the Section has shown its cooperation by establish 
ing an employment bureau operated by a special committe: 
This bureau is particularly designed for the placement of graduates 
and undergraduates desiring permanent or temporary positio®® 
and it is with heartfelt appreciation that the students recognize “™ 
Section’s efforts in their behalf 
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UNION COLLEGE 

e first meeting of the Chapter was held in the fall at the farm 
rof. W. C. Taylor, faculty adviser. In accordance with the 
al custom, they were the guests of the members of the engi- 
ng faculty and their wives at an outdoor supper. At this 
ing the seniors related their summer experiences. 

e high light of the year was the conference held at Schenectady 
sponsored by the Union College Student Chapter. The con- 
ce was attended by representatives from Clarkson, Cornell, 
selaer, and Syracuse. The Mohawk-Hudson Section assisted 
e conference. 


UTAH STATE AGRICULTURAL COLLEGE 


e Chapter’s principal difficulty has been to secure the interest 
shmen and sophomores. Chapters, particularly in the West, 
| more contact with the Society and more frequent visits from 
sentatives of the New York office. Mr. Jessup’s visit a few 

ago is again, referred to as having aroused considerable en- 
iasm among the students. Several outside speakers addressed 
Chapter. The Chapter also sponsored numerous social events, 
luding the annual banquet on St. Patrick’s Day. A field in- 

ion trip was enjoyed by the candidates for graduation who 

d Bonneville Dam, Grand Coulee Dam, the Boeing Aircraft 

pany, Washington State Highway testing laboratories, and 
er projects. 

UNIVERSITY OF UTAH 


[he activities of the Student Chapter included 12 well-attended 
ings. A dinner was held on May 25th in honor of Dean R. B. 
hum, who was presented with a small token in appreciation of 
ervices. Several field trips were taken as a part of the activities 

the Chapter. Points of interest in Sait Lake City were first 
ed. Later a four-day trip was made to Boulder Dam and to 

yper mines and smelters in Nevada. 


VANDERBILT UNIVERSITY 


Programs of several of the meetings of the Chapter featured 
sorts by present and former members on experiences in their 
t engineering jobs. The Vanderbilt Chapter was joint host with 
University of Tennessee Student Chapter to the Southeastern 


tudent conference at Chattanooga in April. Preliminary con- 


acts 


between representatives of the two Chapters coordinated the 


mference plans 


' 
m1 


Ch 


UNIVERSITY OF VERMONT 
Programs were about equally divided between student and guest 
ikers at the meetings of the University of Vermont Student 
ipter. Three joint meetings were held with student chapters of 


ther societies on the campus. 


nd 


orre 
I 


VILLANOVA COLLEGE 


Che high lights of the year were inspection trips planned and 
ducted by an efficient trip committee. In most cases the 
ects or plants inspected supplemented the class work of the 

ment. Toward the close of the year several members volun- 
d to give papers. 


VIRGINIA MILITARY INSTITUTE 


\n intelligence and general knowledge competition between 
lass civil sections C-2 and C-3 was the main feature of the 
ting on April 21st. Ten cadets from each section were asked 
ividual questions and given one minute to reason (or guess) the 
t answer. 


During the year many outside speakers were invited to the 


hapter meetings to supplement the regularly scheduled talks by 


tudent members. These student speeches, although largely 
ngineering nature involving the working experierces of the 


eakers, covered many general-interest topics from “‘learning to 


golfing.”’ 
VIRGINIA POLYTECHNIC INSTITUTE 
idition to playing host to the Virginia state conference of 
Chapters, representatives of the Virginia Polytechnic 
Chapter attended the student conference in New York in 
and the Virginia Section meeting at Virginia Military 
More than half the papers presented at Chapter meet- 
e by students. 
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UNIVERSITY OF VIRGINIA 
Students presented six of the eleven papers that were given at the 
eight meetings of the Chapter during the year. The Chapter was 
represented at the Virginia student conference at Virginia Poly 
technic Institute. 
WASHINGTON STATE COLLEGI 


Meetings held throughout the year consisted mainly of educa 
tional talks and illustrated lectures by members of the faculty and 
others. In addition, an outside speaker compared civilian engineer 
ing with army engineering. 

During the year two joint meetings were held with the University 
of Idaho Student Chapter. Also the Chapter members accom- 
panied the Spokane Section on two inspection trips to the Grand 
Coulee Dam. One of the activities of the year was a baseball 
game with the students of the school of forestry which was won by 
the engineers. This led to a challenge to the school of mines, as a 
result of which the engineers lost ‘‘face, reputation, and the ball 
game.’ 


WASHINGTON UNIVERSITY 


In accordance with custom, the civil engineering seniors were 
entertained by the St. Louis Section at its annual banquet in 
November. On Engineers’ Day in April the Chapter exhibited a 
timber truss bridge designed and built by the entire junior class in 
civil engineering, all of whom are members of the Chapter. The 
Chapter was also represented at the Second Mid-West Student 
Chapter Conference in Chicago 


UNIVERSITY OF WASHINGTON 


The faculty adviser states that the past year has been one of the 
best years for the Chapter, that the students have done an excellent 





MEMBERS AND GUESTS OF UNIVERSITY OF WASHINGTON STUDENT 
CHAPTER 


job, and that the cooperation and spirit have been fine The 
attendance at meetings was excellent 


WEST VIRGINIA UNIVERSITY 


As a whole the papers presented by the members at the Student 
Chapter meetings were interesting and the topics well chosen 
Several of the topics were discussions of personal practical experi- 
ence and applications of civil engineering. The Chapter believes 
that if more topics of this nature were chosen, student papers would 
be more interesting and helpful than they are when entirely ob- 
jective 

UNIVERSITY OF WISCONSIN 

Ten meetings were held, with six outside speakers and one 
student paper. There was one dinner meeting with the Wisconsin 
Section. The Chapter has the best membership record of any of 
the student engineering societies on the campus. 


WORCESTER POLYTECHNIC INSTITUTE 


High lights of this year’s activities were meetings at which 
graduates—some of recent and others of more remote date—were 
speakers, and the two meetings addressed by E. M. Hastings, 
member of the Committee on Student Chapters, and Field Secre 
tary Jessup. The Chapter is looking forward to being host to the 
New England conference in the spring of 1940 
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UNIVERSITY OF WYOMING 


he Student Chapter held a total of 15 well-attended meetings 
two of them joint sessions with the Wyoming Section 


Members of 


the Chapter prepared and presented papers at four of the meetings; 


faculty members furnished programs for three; 
engineers in the state of Wyoming provided the programs for 
three more 

Outstanding among the social activities of the Student Chapter 
was participation in all-engineering college functions, including the 
Engineers’ Ball and the Engineers’ Open House. Members of the 
Chapter are also active in other student affairs, three being mem- 


and practicing 
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bers of the student senate, and one being president of the senior 
class of the university. 

Joint meetings with the Wyoming Section are of great benefit to 
the Chapter, giving the members an opportunity to meet the 
practicing engineers of the state. It is also believed that stud nt 
participation is being stimulated by the prizes offered by the 
Chapter and by the Wyoming Section. 


YALE UNIVER3ITY 


A series of meetings gave opportunity to hear addresses by 
faculty members and by guest speakers, on subjects of timely and 
of general interest. 





~ . . ~ ' 
Data Compiled from 1939 Annual Reports of Student Chapters 
K 
FOR MANY YEARS the Society's Committee on Student Chapters _ fied by the large number of papers presented by students during the 
has reviewed the annual reports of the Chapters, abstracting in- year. The fine cooperation by faculty membets and by outside 
formation that has been distributed only to Chapter officers, faculty speakers is worthy of note. 
advisers, contact members, and the secretaries of the Local Sec- The most active members of the Chapters are from the junior M 
tions. The Committee now believes that all members of the and senior classes with increasing interest on the part of the sopho- M 
Society should have access to some of these interesting details. mores. Freshmen, often enrolled in a course common to all engi- a 
Accordingly, in addition to the running abstract of Chapter acti- neering curricula, are encouraged to join the Chapter as “‘associate M 
vities elsewhere in this issue, there is presented herewith a table of | members”’ if they are really interested. M 
statistical data for all of the Chapters. Alumni and friends of the Particular attention is called to the list of faculty advisers and M. 
institutions listed will thus be able to obtain a quick picture of | contact members who give so freeiy of their time and energy. The Mi 
Chapter activities at any institution and will have some basis for faculty adviser provides continuity over a term of years. He is “ 
comparison with what is going on elsewhere among the 120 Chap- _ habitually an adviser rather thana driver. His loyalty and general Mi 
ters that are active at the present time effectiveness are a matter of pride not only to the Chapters but to Mi 
The alphabetical order of the institutions is the same as that the Society itself. Ni 
used in the Year Book The contact members are practicing members of the Society who Ne 
Che first two columns of figures give a rough indication of how’ are interested in the younger generation of engineers. Each of +5 
well the Chapter officers are able to sustain the interest of Chapter them has expressed his willingness to attend meetings and to do a Ne 
members throughout the year. At the institutions indicated by full share towards helping engineering students begin to think as Ne 
the asterisk, attendance is required as part of the engineering professional men while they are still in college. The contact mem- - 
course. At all other institutions, attendance is purely voluntary ber stands alongside the facuity adviser as an elder brother and No’ 
It is interesting to note in the fourth column that many Chapters representative of the practice into which the young graduate will Nex 
have a considerable number of visitors at meetings during the year. plunge when his college days are over. No 
It is evident that when a Chapter announces an address by a promi- Elsewhere in this issue are abstracts from the running reports of pe 
nent engineer, it finds that many people on the campus besides civil Chapter activities during the year. There is room for only a few Ohi 
engineers are interested and will turn out for the meeting. items from each report, so the choice has been made principally “~ 


Che Committee on Student Chapters does not attempt to specify 
any particular type of meeting for the Chapters. It does believe, 
however, that the Chapter is the student's own forum and is grati- 


from matters that will be of interest to other Chapters and that re- 
flect the color of Chapter work to the eye of the Society member at 
large. 
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Yale Univ. . . coenrnsrvrice @ BW ine £26 2232 © 8 8 8 ihe + 8m. oe C. E. Smith 
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| others are on a voluntary basis. e a Contact Member— Wm. C. Stevens. Junior Contact Member, 
Pre-Juniors. f ncludes 1 evening student. i Junior Contact Member— Vincent Cartelli. 
‘Includes 55 evening students and 2 special stu- o Junior Contact Member—J. J. Lanigan. m Includes 13 evening students. 
nts h Junior Contact Member—Wm. J. Armento. n Junior Contact Member—Roger H. Gilman. 
‘ Includes 33 evening students. ‘ Includes 34 evening students. e Junior Contact Member—C. H. Shepard. 
‘Senor Contact Member attended 4 meetings; ) Inciude sevening group meetings. p Compulsory for seniors only. 
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PTEMS OF INTEREST 


Engineering Events in Brief 








Civit ENGINEERING for 
December 


FIVE BRIDGES made necessary by the 
onstruction of Pensacola Dam are the 
ubject of an article by Victor H. Coch 
rane, scheduled for the December issue of 
Civit ENGINEERING. One is a deck truss 
tructure, with spans of 120 ft each; an 
other consists of eight through plate girde 
spans; while perhaps the most interesting 
me consists of concrete girders carrying a 
ballasted track and resting on rigid A 
frame bents without longitudina! bracing 
Che article is concise and large ly desc rip 
tive 

An assignment that at first glance seems 
to lie quite out of the line of duty fell some 
time ago to the lot of Commander P. J 
Halloran of the Civil Engineer Corps, 
U. S. Navy-——the design and construction 
of a library building in Samoa How 
engineering principles were applied to the 
native architecture to produce a sturdy 
structure in harmony with the Samoan 
culture makes a fascinating story 

Another paper on the schedule is the 
first of two by Ira D. S. Kelly on ‘Modern 
limber Construction.” These papers 
constitute ‘“‘a review of recent develop 
ments in structural uses of timber that 
extend its application to new and mort 
important fields’; they include brief de 
scriptions of a wide variety of timber struc 
tures, a discussion of technical details, and 
1 comprehensive and helpful bibliography 

John D. Watson contributes to the 


December issue an exposition of the tech 


nique of the tri-axial compression test for 
soils. Clyde Wood writes on ‘Concrete 
Linings for Irrigation Canals."’ For those 
interested in historical topics, Richard 
Shelton Kirby offers an enlightening sketch 
of Henri Pitot. And there will be other 
papers in the fields of highways and sani- 
tary engineering 





Backsights 


Under this heading it ts planned to publish 
from time to time brief items of a miscellane 
mus nature regarding Society activities of 50, 
40, and 30 years ago. Suggestions from 
readers will be welcomed 


IN NovemBer 1909, thirty years ago, 
PROCEEDINGS carried reports of the 
twenty-sixth regular meeting of the ‘San 
Francisco Association of Members, Am 
Soc. C.E.”’ and two regular meetings of the 

Colorado Association of Members, Am 
Soc. C.E."" John D. Galloway was in the 
chair at San Francisco, and H. S. Crocker 
and H. J. Burt presided over the Colorado 
meetings 

Forty years ago this month, Frank H. 
Cilley presented before the Society a paper 
entitled ‘‘The Exact Design of Statically 
Indeterminate Frameworks: An Exposi- 
tion of Its Possibility, but Futility.”” The 
same month, a paper by Edmund B 
Weston on “Test of a Mechanical Filter’ 
was read, and elicited considerable discus 
sion 

Fifty years ago this month, Mr. Weston 
had another paper before the Society: 


“The Results of Investigation Relative to 
Formulas for the Flow of Water in Pipes.” 
The discussers included Alphonse Fteley, 
John R. Freeman (who had just become a 
full member), J. James R. Croes, and 
Rudolph Hering. 





European Journals and 
the War 


THE NON-RECEIPT by a subscriber of any 
European chemical or other scientific 
journal seriously needed as research ma 
terial should be promptly reported to the 
American Documentation Institute. 

The Cultural Relations Committee of 
the A.D.I., which cooperates closely with 
the Cultural Relations Division of the 
Department of State, is working on this 
problem, and hopes to be able to surmount 
such war obstacles as interrupted trans 
portation, embargoes, and _ censorship, 
which so grievously affected the progress 
of research during the last war. 

The principle should be established, if 
possible, that materials of research having 
no relation to war shall continue to pass 
freely, regardless of the countries of origin 
or destination. 

Reports, with full details of where sub 
scription was placed and name and address 
of subscriber, volume, date, and number of 
last issue received, should be addressed to 
the American Documentation Institute, 
Bibliofilm Service, care of U.S. Depart 
ment of Agriculture Library, Washington, 
D.C 





Stone Arch Bridge in Massa- 
chusetts Dates from 1764 


NOTABLE as one of the earliest stone 
bridges in America is the twin-arch Choate 
Bridge at Ipswich, Mass., built ‘““by Town 
ind County” in 1764 Frank B. Walker, 
M. Am. Soc. C.E., who contributed the 
wccompanying photographs, reports that it 


is 70 ft in length, with one span of 31 ft and 
the other of 31 ft 5in. The rise is about 
9 ft. 

After serving its long turn with horse 
drawn vehicles, the Choate Bridge for 
many years carried the trolleys of the 
Eastern Massachusetts Street Railway 
Eventually that service was discontinued, 
and today the old stone arches echo to the 
rumble of high-powered trucks and buses 


In a historical article in Crvm ENGI- 
NEERING for January 1938, Richard Shel 
ton Kirby refers to the fact that almost no 
stone bridges in America pre-date the 
French Revolution. Even in the early 
nineteenth century, he adds, most Ameri 
can bridges were of wood. Thus the old 
Choate Bridge across the Ipswich River 
is a landmark of more than passing in 


terest 
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A Comprehensive 
Aerial View 


NOTATIONS on the accompany- 
ing photograph—a full-page re 
production of which appears on 
page 5 of this issue—identify a 
few of the many points of engi 
neering and general interest that 
can be seen in this comprehen- 
sive view of the North Beach 
Airport and its environs. The 
important role the civil engineer 
is playing in molding the ap- 
pearance of our modern cities by 
the design and construction of 
his huge engineering projects is 
evident from this view. 

The newly dedicated airport ap- 
pears in the foreground, as well as 
a section of Grand Central Park 
way which leads to the Tribor- 
ough Bridge. Hell Gate Bridge 
and the Ward’s Island Sewage 
Disposal Plant can be seen near 
the Triborough Bridge. Look- 
ing westward across the East 
River, upper Manhattan and the 
Hudson River, the Palisades and 
Jersey meadows are discernible 





Hoover Medal Goes to 
Gano Dunn 


\NNOUNCEMENT has been made of the 


the fourth recipient of the 


tion of Gano Dunn, M. Am. Soc. C.E., 
Hoover 


dal. The medal will be presented to 
Dunn at the annual convention of the 
\merican Institute of Electrical Engineers, 
» be held in New York City, January 22 


%, 1940, with the citation, 





Gano DUNN 


“awarded 


vy engineers to a fellow engineer for dis- 


un 


guished public service.” 


Active in many engineering organiza- 
ions, Mr. Dunn has been president of the 
G. White Engineering Corporation in 


T 
| 


ur 
Ne 


ustes He has 


iirman. He 


w York City since 1913. 
has also been president 


been 


organization of the 
idation, of which he was the 


was president of 


Since 1935 
of Cooper 
Union, of which he had previously been a 
identified with 
umerous civic activities and participated 
Engineering 


first 
the 


Engineering Societies from 1913 to 


1916, of the American Institute of Elec- 
trical Engineers in 1911 and 1912, and of 
the New York Electrical Society from 
1900 to 1902. Mr. Dunn was appointed 
by President Roosevelt to the President’s 
Committee on Civil Service Improvement, 
and in 1937 he received the Thomas A. 
Edison Medal. 

The Hoover Medal was established in 
1930 during the celebration of the fiftieth 
anniversary of the American Society of 
Mechanical Engineers, to commemorate 
the achievements of former President 
Herbert Hoover, to whom the first award 
was made. The second recipient was the 
late Ambrose Swasey, and the third John 
F. Stevens. It is of interest that all four 
medallists have been members of the 
American Society of Civil Engineers 





Brief Notes from Here 
and There 

THe American Society of Mechanical 
Engineers has announced the election of 
the following new officers, who will be 
installed at the annual meeting of that 
Society in Philadelphia, December 4-8, 
1939: president, Warren H. McBryde of 
San Francisco; vice-presidents (to serve 
two years), Kenneth H. Condit and Fran- 
cis Hodgkinson (New York), Jerome C 
Hunsaker (Cambridge, Mass.), and K. M 
Irwin (Philadelphia); managers (to serve 
three years), Joseph W. Eshelman (Bir- 


mingham, Ala.), Linn Helander (Man- 
hattan, Kans.), and Guy T. Shoemaker 
(Chicago). 

> * * . 


Opportunities for still further ac 
celerating construction as an aid to busi- 
ness recovery will be considered at a 
National Construction Conference to be 
held under the auspices of the Chamber of 
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Commerce of the United States in Wash- 
ington, D.C., November 16 and 17 
The purpose of the conference is to point 
to obstructions checking the flow of pri- 
vate funds into capital expenditures and 
to suggest means for their removal. 
Associated with the Chamber in setting 
up the conference are «ll divisions of the 
construction industry—manufacturing, 
contracting, and distributing—as well as 
professional groups and mortgage financ- 
ing institutions. 





NEWS OF ENGINEERS 


Personal Items About Society Members 





DuGa.p C. Jackson, JR., has been ap 
pointed dean of the college of engineering 
at the University of Notre Dame. During 
the past year Dr. Jackson has been en- 
gaged on a study of engineering education, 
conducted by the Engineers’ Council for 
Professional Development and financed 
by the Carnegie Foundation for the Ad- 
vancement of Teaching. 


H. P. BuNGER has left the U.S. Bureau 
of Reclamation at Wheat Ridge, Colo., to 
accept a position as senior engineer with 
the special engineering division on the 
new work being done on the Panama 
Canal. His headquarters are at Balboa 
Heights, C.Z. 


WEBSTER L. BENHAM announces his re- 
turn to private practice, his consulting 
office being located at 403 Fidelity Build- 
ing, Oklahoma City, Okla. Until recently 
he was engineer-manager for the Concrete 
Pipe Association in Oklahoma. 


Henry J. MiLes, formerly instructor in 
civil engineering at South Dakota State 
College, has accepted a position as assis- 
tant professor of civil engineering at the 
University of Florida. 


EUGENE C. HuULTMAN and ArTuHuR D. 
WESTON have been appointed members of 
a board created to study the pollution of 
Boston Harbor. Mr. Hultman is chair- 
man of the Metropolitan District Water 
Supply Commission, Commonwealth of 
Massachusetts, while Mr. Weston is chief 
engineer of the Massachusetts State De- 
partment of Public Health. 


RAYMOND N. CRUDEN has returned to 
the U.S. Engineer Office at Sacramento, 
Calif., after a temporary connection with 
the Washington State Highway Depart 
ment 


HERMAN F. BAHMEIER, who is con 
nected with the U.S. Bureau of Reclama 
tion, has been named resident engineer on 
the construction of the Vallecito Dam on 
Pine River in Colorado. He formerly 
served in a similar capacity on the con 
struction of the Island Park 
Idaho 


Dam in 


Cyrus R. Birp, previously district man 
ager for the Pitometer Company at De 
troit, Mich., has been made Western man 
ager of the company, succeeding ALFRED 





= 
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E. SKINNER, who retired on September 1. 
His headquarters are in Chicago. 

FRANK K. DUNCAN retired = on 
October 1 after forty-two years in the 
engineering service of the city of Balti- 
more, Md. Mr. Duncan’s most recent 
position with the city was that of deputy 
chief engineer 

Howarp C. Woop has been transferred 
from the design office of the San Francisco-— 
Oakland Bay Bridge to the design office of 
the bridge department of the California 
State Division of Highways at Sacra- 
mento 

Georce N. SCHOONMAKER, chief engi- 
neer of the Toledo Water Department and 
former director of public service for the 
city of Toledo, has been named city man- 
ager. Mr. Schoonmaker was selected 
from a field of 13 candidates. He succeeds 
Joun N. Epy who has been appointed 
administrative assistant to John M. Car- 
mody, Federal Works Administrator. Mr 
Edy will act as budget director of the 
FWA 

WALTER K. ADAMS is now employed as 
assistant engineer in the U.S. Engineer 
Office at Denison, Tex. He was formerly 
engineer inspector for the PWA at Kilgore, 
Tex. 

H. W. Dennis, consulting civil engineer, 
announces his retirement as chief civil 
engineer of the Southern California Edi- 
son Company Ltd., and the opening of 
offices at 1016 Edison Building, Los Ange- 
les, Calif 

KARMY MURDICHIAN has resigned as 
engineer for the PWA in New York City 
to become associated with the consulting 
firm of E. J. McCormick, Inc., as supervis 
ing engineer 

Pauw C. GIL_erte, previously with the 
U.S. War Department in charge of the de- 
sign of dams and reservoir structures in 
the Binghamton District of the North 
Atlantic Division, has been appointed 
Engineer Revenue Agent in the Bureau of 
Internal Revenue, Treasury Department 
He is stationed in the 2d New York Dis- 
trict, with offices in New York City. 


Tuomas B. LARKIN, lieutenant colonel, 
Corps of Engineers, U.S. Army, has been 
assigned to duty with the Panama Canal 
as supervising engineer for construction 
work on the project for additional locks 
and by-pass channels, authorized at the 
last session of Congress. He will be 
located at the Administration Building, 
Balboa Heights, C.Z. Colonel Larkin was 
formerly U.S. district engineer at Fort 
Peck, Mont 


THOMAS MADDOCK is now engineer and 
project manager for the Gila Valley Irriga- 
tion Project, with headquarters at Safford, 
Ariz. 


Apotpu J. ACKERMAN, development 
engineer for the engineering works and 
contracting division of the Dravo Corpora- 
tion, Pittsburgh, Pa., has been appointed 
director of engineering of the corporation 

ALBION N. VAN VLECK, who has been 
serving as first deputy commissioner of 
housing and buildings for New York City, 


is resuming his consulting engineering 
practice. He will be connected with 
William Raisch and Associates, consulting 
engineers of New York. 


CuHaRLes L. HALt, colonel, Corps of 
Engineers, U.S. Army, has been appointed 
acting division engineer of the North 
Atlantic Division, succeeding Cor. FRAN- 
cis B. Wrisy, who has been named chief 
of staff of the First Army. Until lately 
Colonel Hall was U.S. district engineer in 
New York 

G. H. Atwoop, formerly structural di- 
vision engineer for the Dravo Corpora- 
tion, Pittsburgh, Pa., has been made 
chief draftsman for the engineering works 
division of the corporation. 


ASHER W. HARMAN has begun his new 
duties as city manager of Bristol, Va. He 
was previously administrative assistant 
for the WPA of Virginia. 


FRANK A. Banks, chief construction 
engineer for the U.S. Bureau of Reclama- 
tion, has returned to his work at Grand 
Coulee Dam after a few months as acting 
administrator for the Bonneville Project. 


C. A. Curpcey has resigned as senior 
resident engineer for the Texas State High- 
way Department to become associated 
with R. W. Briggs and Company, con- 
tractors of Pharr, Tex. 


M. A. STAINER, until recently engineer 
on maintenance of way for the Fort Worth 
and Denver City Railway Company, at 
Forth Worth, Tex., has been made assist- 
ant chief engineer for the Colorado and 
Southern Railway Company, with head- 
quarters at Denver, Colo. 


CLAYTON O. DOHRENWEND, formerly in- 
structor in civil engineering at the Armour 
Institute of Technology, has joined the 
engineering staff of the University of Con- 
necticut 


Georce W. TuTAN is now connected 
with the Tutan Construction Company, 
engineers and contractors of Decatur, Ga., 
in the capacity of manager. 


James A. Norris has been made special 
representative of the Penn-Dixie Cement 
Company, Colonial Park, Pa. Until lately 
he was chief engineer and general superin- 
tendent of the Dick-Smith Engineering 
Corporation at Shamokin, Pa. 


R. H. Corey has resigned as PWA state 
engineer inspector for Washington and 
Oregon, in order to open consulting 
offices in Portland, Ore. He will specialize 
in industrial and municipal work. 


Epmunp B. FELDMAN has been pro- 
moted from engineer to assistant to the 
regional engineer in the Regional Office 
of the PWA at San Francisco, Calif. 





DECEASED 





FREDERICK CHRISTIAN HOLBERG 
ARENTz (M. '00) engineer and contractor 
of Joliet, Ill., died at his home there on 
September 17, 1939, at the age of 77. 


VoL. 9; N o I 


From 1894 to 1901 Mr. Arentz was © i¢f 
engineer for the Lafayette Bridge ( .). 
pany, and from 1902 to 1908 chief 
neer for the Joliet Bridge and Iron © »». 
pany. In the latter year he establi eq 
his engineering and contracting prac: ce, 
specializing in steel construction. 


Joun Bopps Cameron (M. '14) | iyi] 
engineer, Boyaca y Porvenir, Bar;ap. 
quilla, Colombia, died several month igo 
at the age of 63. Mr. Cameron's carly 
career included experience with the Balti. 
more and Ohio Railroad and the Alaska 
Central Railroad. Later he went to 
South America where, for a number of 
years, he represented the Ulen Contract. 
ing Corporation of Chicago—first in Ury. 
guay and then in Bolivia. 


J. Vironp Davies (M. '94) consulting 
engineer of New York City, died suddenly 
at his home in Flushing, N.Y., on October 
4, 1939. Hewas76. Born and educated 
in South Wales, Mr. Davies had lived in 
this country since 1889. He was chief 
assistant engineer on the design and con- 





The Society welcomes addi- 
tional biographical material to 
supplement these brief notes 
and to be available for use 
in the official memoirs for 
“Transactions.” 











struction of the East River tunnel of the 
East River Gas Company between New 
York and Ravenswood, the first tunnel 
to be built under the waters surrounding 
Manhattan. In 1894 Mr. Davies joined 
the engineering firm of Jacobs and Davies, 
which is still in existence. This firm had 
charge of the original studies for the 
Pennsylvania Railroad’s tunnels under the 
Hudson and East rivers; designed and 
built four tunnels under the Hudson River 
from New York to Jersey City and 
Hoboken for the Hudson and Manhattan 
Railroad; and advised on many projects 
in this country, Mexico, and Europe 
Mr. Davies served as Director of the 
Society from 1915 to 1917 and was the re- 
cipient of various Society awards, includ 
ing the Norman Medal, the Thomas Fitch 
Rowland Prize, and the Phebe Hobson 
Fowler Professional Award. 


Orro DuNnKEL (M. ’26) structyral eng?- 
neer for the Kinney Iron Works, Los 
Angeles, Calif., died in that city on Sep- 
tember 10, 1939, at the age of 60. Born 
and educated in Germany, Mr. Dunkel 
came to the United States about forty 
years ago. From 1900 to 1930 he was 
chief engineer in charge of design for the 
Llewellyn Iron Works, Los Angeles. He 
became connected with the Kinney Iron 
Works in 1932. 


SamuEL Ecxets (M. °26) consulting 
engineer of Pittsburgh, Pa., died on Sep 
tember 23, 1939, at the age of 55. fora 
number of years Mr. Eckels was connected 
with the Pennsylvania State Highway 
Department—part of the time as clue! 
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veer. Later he was Chairman of the 
d of the Allegheny County Authority, 
ie established his consulting practice 
pert Ovcott Hayrt (M. ’10) consult- 
ngineer of Corning, N.Y., died on 
Ss ember 10, 1939, at the age of 61. 
1900 to 1904 Mr. Hayt was city 
veer of Corning. He then became 
cted with the U.S. Bureau of Recla- 
mn, serving on the Shoshone and other 
cts. About twenty years ago he re- 
d to Corning and established his 
ilting practice. 


GH BRAXTON Hooper (M. ’33) senior 
engineer in the U.S. Engineer Office at 
Nashville, Tenn., died in that city on 
August 29, 1939. Mr. Hooper, who was 
50, had been with the U.S. Engineer De- 
partment since 1909. During part of 
this period he was engaged on a survey of 

rennessee River, and from 1929 on he 
was in responsible charge of river and har- 
bor works on the Tennessee River above 
Chattanooga. 


CHARLES ANDREW PETER JEHLE (M. 
37) associate engineer for the WPA at 
Long Island City, N.Y., died in April 
1939. He was 60. From 1907 to 1913 
Mr. Jehle was with the Brooklyn (N.Y.) 
Bureau of Buildings; from 1915 to 1918, 
with the Bronx Bureau of Bridges; and 
from 1920 to 1935, with Charles S. Voor- 
hies, Brooklyn civil engineer. He then 
was employed on the design of a board- 
walk for the city of Long Beach. 


CHARLES WHITE Jouns (M. ’25) chief 
engineer of the Chesapeake and Ohio 
Railway, died suddenly on September 16, 
1939, at the age of 63. Mr. Johns joined 
the staff of the Chesapeake and Ohio in 
1899. Long active in the affairs of the 
Virginia Section, he was serving a term as 
president of the Section at the time of his 
death 


Fetix Kerstinc (M. ’13) consulting 
engineer of Jefferson City, Mo., died there 
on September 5, 1939, at the age of 64. 
A native of Germany, Mr. Kersting was 
educated in this country and had worked 
for the Atchison, Topeka and Santa Fe 
Railway, the Missouri Pacific, and other 
lines in the West. For a number of years 
before his death he maintained an engi- 
neering and contracting practice in St. 
Louis and Jefferson City. 


Joun RaymMonp LAPHAM (Assoc. M. ’18) 
dean of the school of engineering at 
George Washington University, Washing- 
ton, D.C., died in that city on October 2, 
1939. Professor Lapham, who was 53, 
had served on the university staff since 
1916 and had been dean since 1926. Prior 
to his connection with George Washington 
University he was instructor in civil engi- 
neering at Pennsylvania State College. 
Coincident with his teaching, Professor 
Lapham engaged in special consulting 
work for manufacturers and users of ce- 
ment and allied products. 


THADDEUS MERRIMAN (M ‘'‘10) con- 
sulting engineer and former chief engineer 
f the New York City Board of Water 
Supply, died in New York on September 


26, 1939, at the age of 63. Prior to his 
joining the Board of Water Supply—in 
1905—Mr. Merriman was with the Nica- 
ragua Canal Commission and the Isthmian 
Canal Commission. On the staff of the 
Board of Water Supply he was succes- 
sively assistant engineer, department engi- 
neer, deputy chief engineer, and finally 
chief engineer, succeeding the late J. 
Waldo Smith. During his long career in 
the service of the city he aided or directed 
the development of two of the greatest 
water supply systems in the world—the 
Catskill and the Delaware. Since 1933 
Mr. Merriman had been engaged as a con- 
sultant on many important water supply 
projects throughout the United States. 
He was also a lecturer on hydraulics and 
water supply at Lehigh University, his 
alma mater, and he collaborated with his 
father, Prof. Mansfield Merriman, in the 
preparation of a handbook for civil engi- 
neers that has been widely used. Mr. 
Merriman joined the Society as a Junior 
in 1899, becoming an Associate Member 
in 1908 and a Member in 1910. He served 
as Director from 1924 to 1926 and, at the 





THADDEUS MERRIMAN 


time of his death, was chairman of several 
committees advisory to the Board. 


Davip ALBERT Mo tror (M. ’97) con- 
sulting engineer of Harlingen, Tex., died 
there on September 8, 1939, at the age of 
73. Mr. Molitor’s early career included 
experience with the U.S. Corps of Engi- 
neers, the Isthmian Canal Commission, 
and on the engineering staff of Cornell 
University. From 1916 to 1923 he was in 
private practice in Detroit; from 1923 to 
1931, structural engineer for Albert Kahn, 
Inc., of Detroit; and from 1932 to 1938, 
structural engineer for the Public Build- 
ings Branch of the U.S. Treasury Depart- 
ment. About a year ago Mr. Molitor 
went to Harlingen to make his home. 


Mont CaGLey Nose (M. ’38) general 
manager for the W. Q. O’Neall Company 
of Springfield, Ill., was drowned recently 
in a canoeing accident in Canada. He was 
45. From 1919 to 1927 Mr. Noble was 
with the Nebraska State Highway Depart- 
ment in charge of construction and main- 
tenance, and from 1927 to 1933 he was en- 
gaged in the promotion, management, and 
sales of drainage products for the Armco 
Culvert Manufacturers Association. In 
the latter year he became connected with 
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the W. Q. O’Neall Company, a subsidiary 
of Armco. During the war Mr. Noble 
served overseas as first lieutenant with 
the Coast Artillery Corps. 


ALBERT Gray Norton (M. '01) retired 
civil engineer of Middletown, N.Y., died 
at his home there on September 12, 1939, 
at the age of 74. Mr. Norton spent most 
of his career in railroad work, beginning 
in a subprofessional capacity with the 
Northern Pacific in 1883. Later he was 
connected with the Baltimore and Ohio, 
the Erie, and the New York, New Haven 
and Hartford. For a time he was in the 
Cleveland Water Works Department. 


T. FRANK Quitty (M. ’11) since 1931 
vice-president of the Moulding-Brownell 
Corporation and president of the Superior 
Material Company, Chicago, Ill., died on 
September 16, 1939. He was 65. Begin- 
ning in 1903, Mr. Quilty was for a number 
of years chief engineer for John J. O’Heron 
and Company. In 1917 he was made 
vice-president and treasurer of the Su- 
perior Stone Company, of which he later 
became president. He served in the latter 
capacity until 1931. 

Tuomas HERBERT RITNER (Assoc. M. 
’29) who had been associated since May 
with the William P. McDonald Construc- 
tion Company, of Flushing, N.Y., died 
at his home in East Orange, N.J., on 
September 10, 19389. He was 42. Mr. 
Ritner served in the Corps of Engineers 
during the war and, later, was with the 
Westinghouse Electric and Manufacturing 
Company and the North Jersey Water 
Supply Commission. More recently he 
was for several years engineer for C. H. 
Earle, Inc., of Rockville Center, N.Y. 


REGINALD CROWLEY Scott (Assoc. M. 
’20) senior assistant engineer in the De- 
partment of City Transit, Philadelphia, 
Pa., died on September 30, 1939. Mr. 
Scott, who was 53, had been with the De- 
partment of City Transit since 1913. 
Prior to his connection with the Depart- 
ment of City Transit, Mr. Scott was with 
the Pennsylvania State Highway Depart- 
ment. At the time of his death he was 
serving as secretary-treasurer of the Phila- 
delphia Section. 


RAPHAEL JosePH SmyTH (M. ’21) chief 
engineer of the Bronx, died in New York 
City on September 16, 1939, at the age of 
60. Mr. Smyth joined the Bronx engi- 
neering department in 1907, later becom- 
ing engineer of design and deputy chief 
engineer. In 1938 he was appointed chief 
engineer. Recently he had been in charge 
of constructing the new Triborough 
Bridge approach through the Bronx. 


DANIEL THOMAS WEBSTER (M. ’23) 
vice-president of Vermilya Brown Com- 
pany, Inc., New York, N.Y., died at his 
home in White Plains, N.Y., on September 
23, 1939. Mr. Webster, who was 62, be- 
gan his career in the office of McKim, 
Mead and White. From 1910 to 1916 he 
was a member of the architectural firm of 
Barrott, Blackader and Webster, of 
Montreal, and during the war he served 
as manager of the construction division 
of the U.S. Housing Corporation. In 1919 
he returned to New York as general super- 
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intendent of Marc Eidlitz and Son, Inc., CHARLES NICHOLSON Wricut (M. ’30 Commission, and from 1918 to 19 he 
now the Vermilya Brown Company He president of the Wright Engineering Com was with the Shell Oil Company. the 
later became a member of the firm and pany, Los Angeles, Calif., died on Septem latter year he took over the business -' his 
vice-president For the past two years ber 6, 1939, at the age of 62. At various father, E. T. Wright, and from 1924 ¢ 938 
Mr. Webster had been chairman of the times early in his career Mr. Wright was in he was also city engineer of San G riel 
Construction Division of the Society the employ of the Los Angeles Highway Calif r 
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Changes in Membership Grades 


ldditions, Transfers, Reinstatements, and Resignations 


From Sept mber 10 to October 9, 1939, Inclusive 














— 
\ Mi ' ' HarRkIs, Epwarp Hooper (Jun. "39), Field Engr., LITTLEFIELD, JosePH Norp (Jun. '39), with 
Hollingsworth & Whitney Co., 519 First Na- Elko County Surveyor’s Office, Elko County 
\ x, | BURETT! Asse M ; tional Bank Bldg Res 302 Michigan Ave Court House (Res., 531 Pine St.), Elko. Ney ~ 
Kr tate Highway Dept Box Mobile, Ala 
"a8 WN LONG, WILLIAM FREDERICK (Jun. '39), Junior 
HENEY Cartyte Francis (Assoc. M. ‘39 Agri. Engr., SCS, Box 2135, Billings, Mont 
Bauer, \ | p (Tur } i79 East Prin. Engr Div. of Investigations PWA , 
i : k : 3142 \ North Interior Bldg Washington LYNAM, THOMAS WILLIAM (Jun. '39) Rodman 
p< State Highway Dept 125 North Broome St. 
Re ‘ ‘ } iv. Ener W*" aington, Del , 
I t kk 15 East 6th St HItA Da Jun } Archt Am. Inst. of : 
Ms Steel Constr Inc 101 Park Ave New York McCaut RospertT GErorGt Jun 39) Asst 
NY Engr State Health Dept Capitol Bldg 
VARI Rie Assoc. M 9), Re Res., 1541 Lee St Charleston, W.Va 
I Metcalf & I 130% tatler Bids HIrR JouHNn MIN Jun 19), Rodman, B. & M. ‘ ; 
Boston, Ma R.R., Div. Office, Dover (Res., 11 Tahanto St McCraw, JouHn Carey (Assoc. M. '39), Junior 
Concord). N.H Civ. Engr r'VA, Box 332, Murphy, N.¢ 
BRINKMA) RA H A sso M + 
lopographical Draftsman, Grade 4, with Boro HOFFMANN, Epwin Gustav Emu Jun 39 MANSUR, CHARLES ISAIAH (Jun. "39), 112 Pierce 
Pre f Queet lopographical Bureau ourt Junior Ener U.S. Govt., 225 West 16th St Hall, Harvard Univ., Cambridge, Mass 
ong J i Cit Re 2680 Heath Davenport, lowa MARTIN, GEORGE Newtson (Assoc. M 39) 
am er ws JOHNSON, ERNE Maru (Jun. °39 Lisbon Asst. Supt., Bates & Rogers Constr. Corpora. 
BROOKHA k Jur 0), Is N. Dak tion, 1413 Thirty-First Ave., South, Seattle, 
t mentman and Engr 7 & Greiner Co Wash 
| ymac River Brid New : Re Whit Jones, ALLen, Jr. (Jun. "39 sales Engr ren \ 
Plain ns nessee Metal Culvert Co.. 138 Dale Ave., Knox IARTIN Ropert Emmett (Assoc. M, '39), Res 
. ‘Me. Tenn Engr., J. S. Watkins, City Hall, Middlesboro 
He I ‘ ior I < - Ky 
bate EPonars . Lontoad on Rox WILLIAM ROBER Jun 39), 733 Grantley 
=f , ” t.. Baltimore. Md Mason, Ropert Wicsur (Jun. 39), Rodman 
. acTa C. M. St. P. & P. R. R. (Res., 1701 Park Ave) 
BUEHLER. |! Tau ; > Fumioe Rags Keevcer, Kart Farrpanks (M 9 Hydr Minneapolis, Minn 
PWA (] " Jars " oless Engr., International Boundary Comm., United 
; tates and Mexico (Ré 10 Hague St , MIHELCHICH, EDWARD STEVEN (Assoc. M. 39) 
Paso. Tex Junior Structural Engr City Engrs. Office 
. ‘ ») 20 Par 410 City Hall (Res 16505 Littlefield Ave 
. . Ketter, Samuet HARRIS Jun 39 Engt Detroit, Mich 
Southern California Water Co 1206 South 
MA [ARI GREEN Al Assoc M Maple, Room 950, Los Angeles Les 108 Mitcer, Parip Samus. (Assoc. M. 39), Safety 
) Ca j Hamilton, 60 Wall Tower North Kenwood St., Glendale Calif Engr S. R. Rosoff, Ltd., Box 215, Kerhonkson 
~ York S/ Orchard t ra N.Y 
. 5 KEN Roscor Jack (Jun 9 445 East 241st 
t New York, N.Y Myers, Ropert Nevson (Assoc. M 39). Cit 
\ aM | »). Grad Engr., 29 Water St., Pittston, Pa 
' ‘ hert and BM KNOW! N, Harry Darwin (Assoc. M sy ' : ; 
‘1 ‘ | Pre The Valuation Service Co., 920 Guardian Vecson, Roy Ezexret Assoc. M. ‘39 Asst 
? ate . Bid Cleveland. Ohio Prof., Railway and Highway Eng... West Vir- 
HARRY ARMA M ) Deputy ginia Univ., Mech. Hall, West Virginia Univ 
. ’ t ' tat H way Dept Kuyt! Henry GEORGE M 39 Prin. Enger Morgantown, W.Va 
at fice Bldg ansing. Mich Board of Engrs. for Rivers and Harbors, War ' : - 
Dept. (Re 21 Pennsvivania Ave NW Norcross, Wrii1am Eccis (Jun. '39), Detailer 
MM AM t TAM M } I) Er Washington, D.( Am. Bridge Co Elmira Heights (Res., 677 
tat i ohwa lent 814 Ninth St.. Tusca West Clinton St., Elmira), N.Y 
“1 ARSON HAROLD ARTHUR Jun so 1021 ; - : 
seventh Ave.. North, Fargo, N.Dak O'’Nerw, Huon Mricsaer (Jun. 39), Civ. Engr 
aM wat Hou M :g Lt 130 Bush St., San Francisco (Res., 2218 Les 
ones ye co tm LeESEMAN, WiLt1AM Josern, Jr. (Jun. 39), Green Angeles Ave., Berkeley), Calif 
Engr Nort Atlantic Div Federal Cove Springs, Fla O’Suga, J F : '39 ; 
Rid Oo Church St.. New Vork. N.Y , EREMIAH FRANCIS (Jun. '39), Constr 
Lewis, Ropert CLARK Assoc. M 39 Asst Supt., O'Shea Const. Co., Zephyr Cove, Nev 
‘ lenry (Assoc. M. '39), Supt. upt Highway Maintenance Div City of Res., 2201 Seventeenth St., San Francisco 
tert : reat skes Dredge & Dock Co Cincinnati, 354 City Hall (Res., 3118 Roosevelt Calif 
-— sank vh nema, York (Re » Pembroke am eunaats, Us PaHL, W1LL1AM Henry (Assoc. M. '39), Project 
. vB . IEFBERMAN, JoserH ABRAHAM (Jun 9 4124 Engr., J. E. Greiner Co., 1201 St. Paul & 
Ecxstrom. | Hart (Tun 0) lransitman Norfolk Ave., Baltimore, Md Res., 3606 Rexmere Rd.), Baltimore, Md 
- . oe cy “ ee v. oa ParK, Francis De RonaLp (Jun. '39), Jumior 
: o- 7Y H ty oe — a Hydr. Engr., TVA, 700 Union Bidg., Knoxville, 
So-460 Fs — picks : Tenn 
Emery, Pa M )), Asst. Chf. Engr., Kan 
Ric indents TGA ~ — 2 me . . Patrick, James Georce (Jun. 39), Asst. Engr 
“— ~ ; : a + ay , F nao oe TOTAL MEMBERSHIP AS OF U.S. Engr. Office, Fort Peck, Mont 
BROCK FRAN} A ssox M 9 OCTOBER 9, 1959 Popas, CHARLES RoperT (Jun. "39), Designing 
: , - WA Simoes Dam "e Engr Pennsylvania Turnpike Comm li 
Members 5,582 North 4th St, Harrisburg, Pa 
Donne (Reson ‘hf ’ » 2 Associate Members 6,255 Prance, Hersert Louis (Jun. "39), Rodman 
: : : ~ ted ” Plant ath St. Louis Southwestern Ry. (Res., 408 Harding 
"Cit yy ee ea ; ae Ave.), Pine Bluff, Ark 
; Corporate Members 11,835 : ’ 
‘ JurSones Castro, Micuet Anoet (Assoc. M. 
u aos : Ts — ' , P 39 Associate Hydr. Engr Utilization of 
ad , . ce MS Honorary Members 29 Water Resources, Govt. of Puerto Rico, 16 
Juniors 5,794 Plaza Mufioz Rivera (Res., 25 Isabel 5t 
I As M ; Ir Asst one ,once *uerto Rico 
+ oe, Se Affiliates 72 Pon Puerto Ric : 
Memewe BM Ray (Assoc. M. '39), Engr., WPA, 
Baltimore, M Fellows ] RANERI A, , 
Columbus Ave Res., 417 Riverside Drive 
a, D ‘ t New York, N.Y 
: : Tota 15,731 Reiss, Loutrs (Assoc. M. 39), Const. Supt WPA 
M } Associate 70 Columbus Ave., New York (Res., 416 %0 
k,. Ark ciusko St Brooklyn N.Y 














